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[57] ABSTRACT 

The addition of a mixture of alkali metal sulfite and 
thiosulfate to a drycleaning solvent containing a 
bleaching agent destroys any excess bleaching agent, 
thus preventing degradation of the textile fabric being 
drycleaned, without detrimental side effects. 
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PROCESS FOR BLEACHING GOODS DURING 
DRYCLEANING 

BACKGROUND OF THE INVENTION 

Drycleaning is rapidly gaining in popularity as a 
method of cleaning textile fabrics. The currently em 
ployed systems, however, generally consisting of a dry 
cleaning solvent, detergent, and small amounts of wa 
ter, are for the most part incapable of removing oxidiz 
able stains, such as those from ketchup, soft drinks, 
jelly, tea, medicines, and the like, from textile fabrics. 

It has been reported that such stains may be success 
fully removed by the addition of various bleaching 
agents to the drycleaning bath. While the stain problem 
is thus overcome, it‘ has been noted that the fabrics so 
treated exhibit excessive losses of strength upon re 
peated cleaning, apparently due to the retention by the 
fabrics of excess bleaching agent. Another problem re 
sults from the practice of reclaiming the soil 
contaminated drycleaning solvent by fractional distilla 
tion wherein the heavy residues remain in the pot. Ob 
viously, the combination of oxidizing agent with or 
ganic soils and detergents at the elevated temperatures 
involved constitutes a serious hazard. 

STATEMENT OF THE INVENTION 

Therefore, it is an object of the present invention to 
provide a method of bleaching textile fabrics without 
degradation of said fabrics or potential operating ha 
zards. 

It is a further object of the present invention to pro 
vide a method for neutralizing the excess oxidizing 
agent employed in a drycleaning/bleaching operation 
efficiently and without side effects. 
These and further objects of the present invention 

will become apparent to those skilled in the art from 
the speci?cation and claims which follow. 
There has now been found an improvement in the 

method for bleaching textile fabrics in a drycleaning 
solvent having emulsified therein an oxidizing agent ca 
pable of effecting the desired bleaching, which im 
provement consists essentially of adding to said solvent, 
subsequent to the completion of the desired bleaching 
reaction but prior to removal of the solvent from the 
textile fabric, a mixture of alkali metal sul?te and thio 
sulfate, the sulfite constituting from 50 to 95 percent by 
weight of the sulfite/thiosulfate and the amount of said 
mixture used being at least that sufficient to react with 
the remaining oxidizing agent in the solvent. 
By this means, the bleaching operation may be al 

lowed to proceed to the desired extent, following which 
the excess oxidizing agent may be completely and effi 
ciently “neutralized,” thus eliminating the problem of 
subsequent fabric degradation and avoiding any poten 
tial for uncontrolled oxidation in the sump of the dry 
cleaning solvent reclamation still. At the same time, no 
detrimental side effects, such as odor on or discolor 
ation of the fabric are evidenced. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

By the use of the term “drycleaning solvent,” it is in 
tended to refer to those materials commonly employed 
for this purpose such as trichloroethylene, perchloro 
ethylene, Stoddard solvent, and the various chloro 
fluoro organics, e.g., trichlorotri?uoroethane. In a nor 
mal drycleaning system (i.e., solvent-detergent-water 
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2 
bleach-etc.) such solvent will constitute from 88 to 98 
percent by volume. 

In order to emulsify the generally aqueous bleaching 
agent into the solvent, any number of surfactant mate~ 
rials may be used. Since, in order to reduce the oxidiz 
able materials present to a minimum, the bleaching 
step is generally preceded by a cleaning operation, it is 
generally convenient to employ the same detergent 
composition used in the cleaning step as the emulsifier. 
These drycleaning detergents are usually multicompo 
nent proprietary mixtures of anionic, cationic and/or 
nonionic surfactants. Exemplary are: 
A. high molecular weight alkanolamides, typically 

the reaction product of an alkanolamine such as mono 
or diethanolamine with a fatty acid or ester having an 
alkyl residue of from eight 20 carbon atoms such as lau 
ric or stearic acid; 

B. alkali metal or ammonium salts of high molecular 
weight alkyl sulfate and sulfonates, the alkyl radical 
having at least 8 and preferably in excess of l2 and up 
to 22 carbon atoms, such as sodium lauryl sulfate and 
ammonium cetyl sulfonate; I 
C. salts of alkylbenzene sulfonic acids, the alkyl radi 

cal typically having from eight 20 carbons, such as the 
amine salt of linear dodecylbenzenesulfonic acid and 
sodium nonylbenzenesulfonic acid; 

D. phosphate esters of nonionic surfactants, such as 
the mono- and diphosphate esters of polyoxyethylated 
dinonylphenol (average 4.5 moles ethylene oxide/mole 
phenol), potassium salt, as further described in US. 
Pat. No. 3,352,790; 

E. high molecular weight alkyl quaternary ammo 
nium halides, at least one alkyl group preferably con 
taining eight 20 carbons, such as lauryl dimethyl am‘ 
monium chloride; 

F. adducts obtained by reacting from 1-20, prefera 
bly 2-10, moles of alkylene oxide such as ethylene or 
propylene oxide with 

1. an alkylphenol; the alkyl radical preferably con 
taining four 18 carbons, such as nonyl- or dinonyl— 
phenol ethoxylated to an average of 4.5 moles of 
ethylene oxide/mole of phenol; 
2. a high molecular weight alcohol, preferably ali 

phatic having from six 20 carbons, such as tride 
cyl alcohol with 9.75 moles ethylene oxide; and 

3. a fatty acid, preferably aliphatic having six 20 
carbons, such as oleic acid with 15 moles of eth 
ylene oxide; 

G. amides of the foregoing adducts such as ethanola 
mides thereof; and 

H. tertiary amide oxides, typically having two lower 
alkyl radicals (C1-C4) and one saturated or unsaturated 
alkyl radical of from eight 20 carbons, such as dimethyl 
hexadecylamine oxide. Often, a number of other ingre 
dients such as lubricants, sweeteners, stabilizers, and 
the like will be present. Such detergent compositions, 
or others capable of emulsifying the bleaching solution 
into the solvent, may be present in the drycleaning sys 
tem, depending upon a number of variables, within the 
range of from 0.l-4.0 percent, by volume. 
A variety of oxidizing agents have been found useful 

as bleaching agents when emulsi?ed into the dryclean 
ing solvent system. Included are hydrogen peroxide, 
the chlorinated cyanouranates, such as sodium dichlo 
roisocyanurate, and, preferably, sodium hypochlorite. 
Usually these agents are employed as aqueous solutions 
containing from 3 to 30 percent H202 or 1 to 5 percent 
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available C12 and are used in the amount of from 0.1 to 
6.0 percent by volume of the drycleaning system. 
As mentioned, the textile fabrics will generally be 

subjected to a preliminary drycleaning operation to re 
move the majority of soils from the fabric, thus reduc 
ing the amount of bleach required. Following this, the 
fabrics will be contacted again with the drycleaning sol 
vent, this time additionally containing the bleaching 
agent. It will be understood that since water must be 
present to carry out the bleaching operation, said water 
generally being provided at least in part by the bleach 
ing solution, and since the fabrics have already been 
substantially cleaned, the primary purpose of the deter 
gent in the drycleaning system will now be to emulsify 
the bleaching solution into the solvent, thus providing 
for efficient contact and bleaching action. While any 
surfactant capable of emulsifying water in the dryclean 
ing solvent being employed may be used, as a practical 
matter, the detergent will be the same as that employed 
in the initial cleaning step. After the fabric has been ag 
itated in the system for a sufficient period of time to ef 
fect the desired bleaching action, ten minutes typically 
sufficing, the neutralizing agent is added, generally as 
an aqueous solution and in an amount at least sufficient 
to react with any remaining oxidizing agent. Brief con 
tinued agitation is sufficient to complete the neutraliza 
tion of any excess bleaching agent, following which the 
solvent may be extracted from the textile fabrics in the 
usual fashion, said solvent then being passed to the still 
for recovery. The garments are subsequently dried and 
deodorized to complete the operation. 
The combination of alkali metal sultite and thiosul 

fate has been found to be singularly effective. Neither 
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however, amounts within the range of 50 to 95 percent 
have been found effective. 
While a wide variety of textile fabrics are subject to 

the treatment of the present invention, its major appli 
cation will be in the treatment of cotton and polyesterl~ 
cotton blends owing to their wide-spread usage, the 
susceptibility of the polyester blends to staining and 
their resistance to shrinking or spotting from the water 
present in the process. 

In order that those skilled in the art may more readily 
understand the present invention, and certain preferred 
embodiments by which it may be carried into effect, 
the following specific examples are afforded. 

EXAMPLE 1 

The fabric to be treated is a white 65/35 polyester/ 
cotton blend. In each instance the test fabric is first 
cleaned by agitation for five minutes in a drycleaning 
system comprising perchloroethylene, 0.78% by vol 
ume water, and 0.13% by volume of a detergent con 
sisting primarily of the potassium salt of an anionic 
phosphate ester of an ethoxylated dionylphenol (80%) 
and dimethyl hexadecylamine oxide (20%). Following 
extraction, the fabric is bleaching again by agitating for 
five minutes in a system comprising perchloroethylene, 
2.9% water, 0.13% of the same detergent, and 9.4% by 
volume of (5.25% by weight aqueous solution of) so 
dium hypochlorite. After bleaching, 9.4 milliliters per 
liter of solvent of an aqueous neutralizing agent solu 
tion is added, followed by agitation for five minutes, ex 
traction and drying. The agents employed and results 
obtained appear in the following Table. 

TABLE 

Residual 
Sample Neutralizing Agent Cl; Comments 

1 Nays-‘.05 (66.5 g/l) No Sulfurous odor on fabric. 
2 Na2SzO, (30.5 g/l) No Sulfurous odor on fabric. 
3 (NH,),CS (10.7 g/l) No Sulfurous odor on fabric. 
4 SnClz (132.7 g/l) No Severe fabric degradation. 
5 Na,c,0, (938 g/l) Yes No odor. 
6 Na2SO= (88.2 g/l) Yes No odor. 
7 Na,s,o, (221 g/l) No Sulfurous odor on fabric. 
8 Na2SO3 (79.4 g/l) No No odor. 

Nazsp, (22.1 g/l) 

ingredient alone is satisfactory. Sodium thiosulfate, for 
example, while extremely efficient in neutralizing the 
various bleaching agents, is partially converted to hy 
drogen sul?de and sulfur dioxide, thereby imparting an 
extremely undesirable odor to the finished fabric. So 
dium sul?te, on the other hand, while imparting no 
odor to the fabric, is also incapable of effectively neu 
tralizing the bleaching agent. Other compounds, theo 
retically similar in operation, have been tried but fail, 
as is shown in the following examples. While the term 
“alkali metal” encompasses the usual elements, sodium 
and potassium are preferred for obvious reasons. The 
sulfite/thiosulfate mixture is administered, for conve 
nience and to facilitate dispersion and interaction with 
the bleaching agent, as an aqueous solution containing 
from 4 percent by weight to saturation, preferably 4 to 
35 percent, of the combined salts. Preferably, the 
major portion, e.g., from 60 to 80 percent, of the com 
bined salts (anhydrous basis) is the alkali metal sulfite, 
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It will be seen from the foregoing that only the com 
bination of sul?te and thiosulfate results in complete 
neutralization without odor or fabric degradation. It is 
further determined that on a test fabric having an initial 
tensile strength of 153 lbs, even after 50 cleanings, the 
strength remains at 152 lbs, indicating substantially no 
degradation. Further, the complete removal of oxidiz 
able stains such as tea, coffee, and food stuffs, is not in 
terfered with. 

EXAMPLE 2 

Sample 8 of Example 1 is repeated varying the per 
centage of Na2SO3 at 50, 60, 70, 80, 90, and 95% by 
weight of the sul?te/thiosulfate mixture. As 50% is ap 
proached, sulfurous odors become noticeable. On the 
other extreme, traces of residual chlorine may be no 
ticed at 95%. Intermediate quantities perform satisfac 
torily. 
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EXAMPLE 3 

Again repeating Sample 8 of Example 1 but substitut 
ing 0.73 milliliters of a 30% aqueous solution of hydro 
gen peroxide as the bleaching agent, substantially iden 
tical results ae obtained. 
While the invention has been described with refer 

ence to certain preferred embodiments thereof, it is not 
to be so limited since changes and alterations may be 
made therein while remaining within the full and in 
tended scope of the appended claims. 

I claim: 
1. An improvement in the method for bleaching tex 

tile fabrics in a drycleaning solvent having emulsified 
therein an oxidizing agent capable of effecting the de 
sired bleaching, which improvement comprises adding 
to said solvent, subsequent to completion of the desired 
bleaching reaction but prior to the removal of the sol 
vent from the textile fabric, a mixture of an alkali metal 
sul?te and thiosulfate, the alkali metal sul?te constitut 
ing from 50 to 95 percent of the alkali metal sul?te/thi 
osulfate and the amount of said mixture used being at 
least that sufficient to react with the remaining oxidiz» 
ing agent in the solvent. 

2. A method for bleaching textile fabrics which con— 
sists essentially of contacting said fabric with a dry 
cleaning solvent containing an aqueous solution of an 
oxidizing agent capable of effecting the desired bleach 
ing and a surfactant capable of emulsifying said solu 
tion in said solvent followed by adding to the solvent, 
with agitation, an aqueous mixture of an alkali metal 
su?lte and thiosulfate, the alkali metal sulfite constitut 
ing from 50 to 95 percent of the alkali metal suflite/thi 
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6 
osulfate and the amount of said mixture used being at 
least that sufficient to react with the remaining oxidiz 
ing agent in the solvent. , 

3. An improvement in the method for bleaching tex 
tile fabrics in a drycleaning solvent selected from the 
group consisting of trichloroethylene, perchloroeth 
ylene, and Stoddard solvent containing a solution of an 
oxidizing agent capable of effecting the desired bleach 
ing and a surfactant capable of emulsifying the oxidiz 
ing agent solution in the solvent, which improvement 
comprises adding to said solvent, subsequent to com— 
pletion of the desired bleaching reaction but prior to 
removal of the solvent from the textile fabric, an aque 
ous solution consisting essentially of a mixture of an al 
kali metal sulfite and thiosulfate, the alkali metal sulfite 
constituting from 50 to 95 percent of the alkali metal 
sulfite/thiosulfate and the amount of said mixture used 
being at least that sufficient to react with the remaining 
oxidizing agent in the solvent. 

4. An improvement in the method for bleaching tex 
tile fabrics in a drycleaning solvent having emulsified 
therein an aqueous solution of an oxidizing agent se 
lected from the group consisting of sodium hypochlo 
rite and hydrogen peroxide, which improvement com 
prises adding to said solvent, subsequent to completion 
of the desired bleaching reaction but prior to removal 
of the solvent from the textile fabric, an aqueous solu 
tion of an alkali metal sulfite and thiosulfate, the alkali 
metal sul?te constituting from 50 to 95 percent of the 
alkali metal sulfite/thiosulfate and the amount of said 
mixture used being at least that sufficient to react with 
the remaining oxidizing agent in the solvent. 

>l< * * * * 
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