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This invention relates to methods of dry clean 
ing and to dry cleaning compositions used in such 
proCeSSeS. 
In accordance with the most common dry 

cleaning practices, the soiled garments or other 
materials are put into a tank containing the Soi 
vent and tumbled for a period which usually lasts 
from 15 to 20 minutes, this operation being em 
ployed for the purpose of dissolving oils and 
loosening insoluble dirt. A dry cleaning soap is 
frequently used and with this procedure, the Soap 
is added to the solvent at the end of the tumbling 
period and the treatment is continued for an 
additional period, usually of about 10 to 20 nin 
utes. Upon termination of this period, the gar 
ments are rinsed with fresh solvent, ordinarily 
circulated in a system including a filter. The 
rinsed garments are then placed in a centrifuge 
to extract the solvent after which they are de 
odorized and "spotted' for the removal of stains 
such as ink, tea, lipstick, and the like. 
The dry clearing fluids most commonly en 

ployed are various cuts of naphtha (as Stoddard 
solvent), carbon tetrachloride, perchloroethylene, 
and trichloroethylene. These solvents are classi 
fied as non-hazardous in view of their incombus 
tibility or low fiash points. Other solvents or 
filids sometimes Sed include chloroform, dichlo 
roethane, benzol, and toluol. The soaps ordi 
narily employed are water soluble salts of higher 
molecular vaight, fatty acids particularly the 
sodium, potassium and triethanol amine salts of 
oleic, stearic, and palmitic acids or mixtures of 
the same. These soap additions impart enhanced 
cleansing powers to the cleaning operation 
through the detergent power of the aqueous so 
lution formed with Water or moisture present, 
which Water is introduced with the Soap, with the 
solvent, or with the garments to be cleaned. 
These prior conventional dry cleaning prac 

tices are not capable of effecting complete re 
moval of soil, for examination of white woolens 
ceased thereby invariably reveals that they are 

Ot, restored to their original Whiteness but in 
stead retain a greyness of varying value. Neither 
repeated cleansing nor increases in the time of 
scontact will completely remove the greyness and 
in fact the latter soifetimes increases the dis 
coloration. This gi'ey color is due to redeposition 
of a portion of the soil in the fibers, attributable 
af, east in part to the building up of opposite elec 
t; Gstatic ca'g&S O. he fibers of the material 
being treated and the soil particles floating in 
the solvent. 
An object of the invention is to provide dry 

cleaning processes and con positions for use 
therein which not only effect cleansing results 

serior a those obtaiahle by the use of the 
snvent alone hut also prevent redeposition of any 
Of the Soil 
These and other advantageous results are ob 
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tained, in accordance with an exemplary embodi 
ment of the invention, by processes which involve 
treating the garments or other materials to be 
cleaned With any conventional non-hazardous 
Solvent containing in admixture therewith an 
addition of calcium dichlorostearate in a Small 
amount until the desired cleanliness is effected 
and separating the cleansed material from the 
SOWent containing the said agent and the removed 
soil. The calcium dichlorostearate may have the 
halogen atoms joined at the carbon atom adja 
cent to the carboxyl group but such structure is 
not essential to the successful performance of the 
additive. 
The time during which the garments or other 
laterial should be tumbled in the new Solvent 

additive mixture varies with many factors in 
cluding the particular solvent selected and the 
degree and nature of the Soil. Optimum times of 
treatment have generally been between 10 and 80 
minutes. Since redeposition of Soil does not OC 
cur, prolongation of the time of treatment does 
not adversely affect the cleanliness of the ma 
terial but only increases costs of operation. 
The announ of cacifin dichlorostealiate which 

should be employed in any particular operation 
depends upon the Solvent used, the time of treat 
ment, and other factors. The amount is not criti 
ca. Too small amounts will not accomplish the 
prevention of redeposition of the soil and too 
large amounts are wasteful. Ordinarily, from .5 
to 2.5 grams per liter of Solvent gives satisfac 
tory results although Smaller or larger amounts 
may be used to advantage in some operations. 
The ability to inhibit redeposition of soil in dry 

cleaning operations is not unique in calcium di 
chlorostearate for other compounds tested have 
this property in varying degrees. The said com 
pound usually gave outstanding results. Other 
Water in Soluble salts of higher molecular Weight 
organic acids, particularly of the fatty acids of 8 
or more carbon atoms, whether halogenated or 
not, possess the property in some measure. The 
preferred metal components are those of the 
alkaline earth group although salts of the heavy 
metals can be employed. Specifically, calcium 
pheny Stearate and calcium naphtheate exern 
plify operable classes of compounds. 

The effectiveness of Calcium dichlorostearate 
and other compounds hereindisclosed in prevent 
ing redisposition of Soil appears to depend upon 
their ability to impart electrical conductivity to 
the Solvent and prevent electrostatic buildup. 
Easily dissociated water-insoluble polar Sub 
stances tested have this property in varying de 
grees and especially the bivalent metal Salts. 
Salts of organic acids which are substituted with 
atoms or radicals of the type herein indicated 
generally give better results, because the substitu 
ents impart greater polarity to the molecules. 
The chlorinated hydrocarbon dry cleaning sol 
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vents in combination with:calcium dichloroStear 
ate or other compound hereindisclosed lead to 
exceptionally good results, the best solvent usually 
being perchloroethylene under the conditions of 
the tests employed. Hydrocarbon Solvent compo 
sitions as those containing Stoddard solvent with 
calcium dichlorostea-rate while showing. Some in 
provement did not give as good results under ordi 
nary conditions but by grounding the equipment 
in which the cleaning operation is carried out, the 
cleaning power was raised comparable to that 
of the chlorinated solvent compositions contain 
ing calcium dichlorostearate. This grounding 
procedure with hydrocarbon solvent compositions 
containing this addition is considered within the 
Scope of the present invention. To a lesser de 
gree, grounding is effective in improving the de 
tergency of all of the Solvent compositions herein 
discoSed. 
An advantage in the dry cleaning processes of 

the present invention lies in the effect of the polar 
compound in permitting extension in the tumbling 
period without causing redeposition. Within 
reasonable limits, the condition of the Solvent, as 
to acid and oil content and color has little if any 
effect in determining the detergency obtainable. 
The effectiveness of calcium dichloroStearate 

in preventing redeposition of soil as compared 
with a conventional high grade dry cleaning soap 
Solution is illustrated in the table below. In ex 
actly parallel procedures, clean swatches of cream 
Serge cut from a bolt of fresh cloth Were placed 
together With uniforny Soiled SWatches in a 
launderometer with trichloroethylene containing 
the respective agents; and after the time periods 
given, the treated SWatches Were removed and the 
unSoiled SWatchestested in a photocolorimeter to 
determine the reflectance, decrease or discolora 
tion imparted to the clean Swatches by deposition 
from the Solvent containing soil removed from 
the soiled swatches. 

Constra. Washing Reflectance 
Agent added Anti200 Ital. Time in Decrease in 

SE" Minutes Units 

20 20.5 

56 3, 60 25. Soap------------------------ 1.0 ml.------- 80 20.5 
100 9.5 
20 35.5 
20 5 
40 5 

Calcium dichioro stearate.-- 0.5g.-------- S 
: 100 5 
120 6 

The addition compounds of the present inven 
tion should not be confused with the alkali metal 
soaps commonly employed in dry cleaning Oper 
ations. The difference in operation is clear from 
the fact that although the alkali metal Soaps re 
quire water or moisture for Successful perform 
ance of their intended function, the additives of 
the present invention do not. 

It should be understood that the present in 
wention contemplates not only immersion type dry 
cleaning fluid compositions: but also extends to 
Spotting fluid compositions. Which may contain 
not only the solvents hereinbeforementioned but 
also compounds Such as ether, amyl and ethyl 
acetate, carbon: bisulfide, Orthodichlorobenzene, 
benzaldehyde, furfural, pyridine, creSol, and 
phenol, 

It should also be undearstood that the invention 
is not limited, by any theory of operation by 

g 
which redeposition is prevented nor to any of the 
Specific details herein given but that it extends 
to all equivalent materials and procedures which 

10 

will occur to those skilled in the art upon consid 
eration of the Scope of the claims appended 
hereto. 

I cairn: 
1. The process of dry cleaning Soiled garments 

and other materials wherein Soil redeposition is 
Substantially prevented, which comprises tum 
bling the Soiled naterials to be cleaned in a chlo 
rinated hydrocarbon dry cleaning solvent Con 
taining a Small amount of calcium dichlorostea 
rate, and Separating the Solvent containing the 
SOil Suspended therein from the materials treated. 

2. The process of dry cleaning Soiled garments 
and other materials wherein soil redeposition is 
Substantially prevented, which comprises tum 
bling the soiled materials to be cleaned with a 

20 chlorinated hydrocarbon dry cleaning solvent 
Containing calcium dichloroStearate in a quanti 
ty of from 5 to 2.5 gn.S. per liter of Solvent and 
Separating the solvent containing the soil sus 
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peded tierein from the materials treated. 
3. The process of dry cleaning soiled garments 

and other materials wherein soil redeposition is 
Substantially prevented, which comprises tum 
bling the materials to be cleaned with Stoddard 
Solvent containing a Small amount of calcium di 
chloroStearate, continuously conducting from the 
solvent the electricity developed therein and sep 
a'ating the Solvent containing the soil suspended 
therein from the material treated. 

4. The process of dry cleaning soiled garments 
and other materials wherein Soil redeposition is 
Substantially prevented, which comprises tum 
bling the Soiled materials to be cleaned with 
Stoddard Solvent containing calcium dichloro 
Stearate in a quantity of from .5 to 2.5 gms. per 
liter of Solvent, continuously conducting from the 
Solvent the electricity developed therein and sep 
arating the Solvent containing the soil suspended 
therein from the naterials treated. 

5. The process of dry cleaning soiled garments 
and other materials wherein soil redeposition is 
Substantially prevented, which comprises tum 
bling the Soiled materials to be cleaned with a 
non-hazardous solvent selected from the group 
consisting of chlorinated hydrocarbon dry clean 
ing Solvent and Stoddard solvent, containing cal 
ciuin dichloroStearate in a quantity of from .5 
to 2.5 grams per liter of the selected solvent, and 
Separating the Solvent containing the soil sus 
pended therein from the materials treated. 

ADAM G. ATCHISON. 
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