
United States Patent 0 " 

1 

3,707,506 
NONIONIC DETERGENT COMPOSITIONS FOR 

CLEANING POLYESTER FABRICS 
William Lozo, Trenton, Mich., assignor to BASF 

Wyaudotte Corporation, Wyandotte, Mich. 
No Drawing. Filed Aug. 19, 1968, Ser. No. 753,787 

Int. Cl. Clld l / 68; D06l 1/02, 1/12 
U.S. Cl. 252-439 . 6 Claims 

ABSTRACT OF THE DISCLOSURE 

An aqueous washing solution of water and about 0.01 
to 5.0 percent by weight of a detergent composition of 
A about 20 to 80 percent by weight of a mixture of (1) 
nonionic surface active agent selected from the class 
consisting of primary oxyalkylated aliphatic alcohols hav 
ing from about 8 to 22 carbon atoms in the aliphatic por 
tion and about 3 to 50 oxyalkylene units in the oxyalkylene 
portion and (2) nonionic surface active agent selected 
from the class consisting of secondary oxyalkylated ali 
phatic alcohols having from about 8 to 22 carbon atoms 
in the aliphatic portion and about 3 to 50 oxyalkylene 
units in the oxyalkylene portion and B about 80 to 20 
percent by weight kerosene. 

In conventional laundering for the removal of dirt from 
fabrics and garments, use is made of an aqueous solution 
of a surface active agent such as soap or other well-known 
detergents. 

In the laundering of fabrics and garments made from 
arti?cial ?bers, particularly polyester ?bers and particu 
larly in the removal of fatty soil, it has been found to be 
desirable to employ nonionic surface active agents since 
soil removal from such products is generally more di?icult 
than from natural ?bers such as cotton. While prior art 
solutions of surface active agents have been employed to 
effectively remove dirt from a wide range of fabrics and 
garments, it is always desirable to ?nd a way for greatly 
improved or greatly increased dirt removal and washing 
e?iciency. 
One problem in attaining maximum e?‘iciency in the 

removal of dirt has been the belief that laundering must 
be at temperatures below the cloud point of the detergent. 
Thus, it was necessary where high temperatures, i.e., 160° 
F. to 190° F. were desired for maximum washing e?i 
ciency to employ detergents having cloud points above 
the desired washing temperature. Conversely, where use 
of certain types of detergents with lower cloud points was 
desired, it was necessary to use lower temperatures than 
the cloud points which greatly reduced the e?’iciency of 
laundering. 

Accordingly, it is a purpose of the instant invention to 
provide a composition for use in laundering, particularly 
for laundering polyester ?bers in an ef?cient and eco 
nomical manner with a more complete removal of dirt. 

This and other purposes are achieved in accordance 
with the instant invention by an aqueous solution con 
sisting essentially of water and from about 0.01 to 5.0 
weight percent of a detergent composition consisting 
essentially of 

(A) about 20 to 80 percent by weight of a mixture of 
(1) nonionic surface active agent selected from the 
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class consisting of secondary oxyalkylated ali 
alcohols having from about 8 to 22 carbon atoms 
in the aliphatic portion and about 3 to 50 oxy 
alkylene units in the oxyalkylene portion and 

(2) nonionic surface active agent selected from the 
class consisting of secondary oxyalkylated ali 
phatic alcohols having from about 8 to 22 carbon 
atoms in the aliphatic portion and about 3 to 50 
oxyalkylene units in the oxyalkylene portion, 

said nonionic surface active agents having a cloud point 
in a 1 percent aqueous concentration of about 140° C. 
to 155° C. and 

(B) about 80 to 20 percent by Weight kerosene. 
In a preferred embodiment of this invention, mixture 

A is a mixture of about 20 to 80 percent by weight of 
(1) the primary oxyalkylated alcohol and about 80 to 20 
percent by weight of (2) the secondary oxyalkylated 
alcohol. 
A preferred detergent composition to be mixed with 

water to produce the washing solution consists essentially 
of from about 5 to 70 percent by weight of (1) the above 
primary oxyalkylated alcohol, from about 5 to 70' percent 
by weight of (2) the above secondary oxyalkylated 
alcohol, and about 80 to 20 percent by weight of B kero 
sense. The term “kerosene” as used herein de?nes a mix 
ture of hydrocarbons having a boiling point from about 
150° C. to 350° C. wherein the mixture is usually obtained 
as a distillate from petroleum or shale oil. 
The detergent composition of this invention is readily 

formulated with alkaline builder salts and auxiliary addi 
tives in order to provide a composition which is char 
acterized in the art as a one-shot product, i.e., the product 
contains a balanced detergent formulation including the 
nonionic surface active agents, builders, and auxiliary 
additives along with the kerosene. 
The alkaline builder salts which can be employed in 

the detergent composition include, for example, alkali 
metal silicates, phosphates, including the molecularly 
dehydrated phosphates, carbonates, and borates and, to 
a lesser extent, alkali metal hydroxides. Typical alkaline 
builder salts are sodium orthosilicate, sodium metasilicate, 
sodium carbonate, trisodium phosphate, sodium tri 
polyphosphate, tetrasodiurn pyrophosphate, sodium hexa 
metaphosp'nate and sodium tetraborate. Mixtures of the 
alkaline builder salts are often used advantageously to 
impart desired properties to the formulation such as pH 
and corrosion control. 
The detergent compositions of this invention are very 

readily formulated with auxiliary additives such as ab 
sorbent siliceous compounds including calcium silicate, 
fuller’s earth, silica gel, ?nely divided silica, diatomace 
ous earth and mixtures thereof, optical brighteners, for 
example, benzyl beta-methyl umbelliferone, anti-soil re 
deposition agents, for example, carboxymethylcellulose, 
anti-tarnishing agents such as mercaptobenzothiazole, 
benzotriazole, ethylene thiourea and the like, agents to 
supply higher or smaller proportions of foam or suds as 
desired, plasticizers, inert ?llers, bleaches, solvents, dyes, 
perfumes, etc., in formulations in which those who prac 
tice the art of compounding cleaning compositions are 
well versed. 
The alkaline builder salt Where employed is preferably 

employed in a weight ratio of builder salt to the total 
weight of the primary (1) and secondary (2) oxyalkyl~ 
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ated alcohols of from about 1:1 to 16:1. The auxiliary 
additives are preferably employed in an amount from 
about 1 to 50 weight percent absorbent siliceous com 
pounds, 0.01 to 10 weight percent optical brighteners, 
0.5 to 50 weight percent anti-soil redeposition agents, 0.5 
to 20 weight percent anti-tarnishing agents, 0.5 to 50 
weight percent of the foam agents, and 0.01 to 100' weight 
percent plasticizers, inert ?llers, bleaches, solvents, dyes, 
perfumes, etc., all based on the total weight of the non 
ionic mixture A. The total amount of auxiliary additives, 
mentioned above, such as optical brighteners, foam sta 
bilization or enhancing agents, anti-soil redeposition 
agents, etc., range from about 0.01 to 200 percent by 
weight based on the weight of the nonionic component A 
and are incorporated as substitutions for a portion of the 
alkaline builder salt. 
The following examples are presented to particularly 

illustrate the invention. 

EXAMPLES 1-12 

In the examples below, 4%" x 4%" square swatches 
of polyester-cotton fabric which had been stained with 5 
industrial stains were laundered in a Launder-Ometer at 
the temperature indicated in Table I below in 100 milli 
liters of an aqueous solution of 1.32 percent by weight 
sodium metasilicate plus 1.08 percent by weight of the 
detergent composition indicated in the table below. 
The Launder-Ometer is an o?icial test machine of the 

American Association of Textile Chemists and Colorists 
and is referred to on page B-5 of the 1967 technical man 
ual of the association. 

100 milliliters of distilled water, ?fteen 1A" stainless 
steel balls, the sodium metasilicate, and the detergent un 
dergoing test were added to a 3" x 5", one pint stain 
less steel Launder-Ometer cylinder. The Launder-Ometer 
cylinder was capped, placed in a preheating water bath, 
and conditioned to the temperature of the test. 
The soiled swatch was placed in the Launder-Ometer 

cylinder, the cylinder was capped and sealed and trans 
ferred to the Launder-Ometer which was at the test tem 
perature, and run for 20 minutes. The cylinder was re 
moved from the Launder-Ometer, uncapped, and the 
swatch was transferred to a second Launder-Ometer cyl 
inder containing 100 milliliters of distilled water and ?f 
teen Vi" stainless steel balls which had been preheated 
to the test temperature in the preheating water bath. The 
cylinder was capped and sealed and run in the Launder 
Ometer for 5 minutes at the test temperature. The cylin 
der was removed from the Launder-Ometer, uncapped, 
and the contents transferred into a 5" Buchner funnel. 
One and one-half Laundcr-Ometer cylinders of lukewarm 
tap water were poured over the swatch in the funnel. The 
swatch was separated from the stainless steel balls and 
hand-dipped 5 times in an 8-liter beaker of running tap 
water. The swatch was hand squeezed, placed on on alu 
minum plate and dried for 5 minutes at 120° C. in an 
air circulating oven. 

Re?ectance of the Laundered and dried fabric was meas 
ured on a Model 610 photovolt re?ectometer with 610Y 
search unit. The photovolt re?ectometer is described on 
page 170 of the second edition, 1961 catalog of Test 
ing Machines ~Inc., 72 Jericho Turnpike, Mineola, NY. 
The re?ectometer was standardized with green ?lter 

in place, adjusting the instrument to read 0.5 percent with 
0.5 percent re?ectance standard over the aperture and 80 
percent with 80 percent re?ectance standard over the 
aperture. 
The swatch was placed over the aperture so that the 

center of a soiled spot was over the center of the aper 
ture and the 80 percent re?ectance standard was used as 
backing. Each soiled spot was read separately and their 
re?ectances summed. 
The sum of the re?ectances of the 5 soiled spots (in 

dicated in the table as “EL/AR”) is the measure of the ef~ 
fectiveness of soil removal with the highest number in 

dicating the best removal. Results of these tests are shown 
in Table I below. 

TABLE I 

5 Detergent composition 

Nonionic No. 1 Nonionic 
——- No. 2, Kerosene, 

Wt. wt. wt. 
° F. Type percent percent percent EAR 

A 40 20 40 290 
A 20 40 40 291 
A. 13 27 60 282 
A 13 7 80 281 
A 24 36 40 290 
A 16 24 60 281 
A 24 16 60 285 
B 45 15 40 290 
B 30 30 40 290 
B 15 45 40 288 
C 20 40 40 285 
C 40 20 40 280 

The kerosene employed in the “Detergent Composi 
tion” of Table I above is a petroleum distillate having 
a boiling range of 190° C. to 237° C. and a ?ash point 
in the Tag Closed Cup of 65° C. _ _ 

In all the compositions of Table I above, “Nonionic 
No. 2” is a primary oxyalkylated alcohol wherein a mix 
ture of by weight 75 percent ethylene oxide and 25 per 
cent propylene oxide is condensed with a mixture of nor 
mal fatty alcohols having from 12 to 18 carbon atoms, 
the weight ratio of ethylene oxidepropylene oxide mixture 
to alcohols being 4: 1. i _ 

In the compositions of Table I above, the nomonlcs 
in the column headed “Nonionic No. 1” are as follows: 

Nonionic A de?nes an ethoxylated mixture of secondary 
linear alcohols characterized by the following structural 
formula having from about 11 to 15 carbon atoms in the 
alkyl group, (i.e., n ranges from about 9‘ to 13): 

Nonionic B de?nes an ethoxylated linear alcohol as 
described for Nonionic A with the exception that there 
are 12 ethylene oxide groups in the ethylene oxide chain 
instead of 9. 

Nonionic C de?nes an ethoxylated linear alcohol as 
described for Nonionic A with the exception that there 
are 7 ethylene oxide groups in the ethylene oxide chain 
instead of 9. 

It is to be understood that various changes and modi 
?cations may be made in the foregoing composition and 
process without departing from the spirit of the inven 
tion and scope of the appended claims. 
What is claimed is: 
1. A detergent composition consisting essentially of 
(A) about 20 to 80 percent by weight of a mixture of 

about 80 to 20 percent by weight of 
(1) nonionic surface active agent produced by 
condensing a mixture of by weight 75 percent 
ethylene oxide and 25 percent propylene oxide 
with a mixture of normal primary fatty alco 
hols having from about 12 to 18 carbon atoms, 
the weight ratio of ethylene oxide-propylene 
oxide mixture to alcohols being about 4: 1; and 

about 20 to 80 percent by weight of 
(2) nonionic surface active agent which is an 

ethoxylated mixture of secondary linear alcohols 
characterized by the structural formula: 

wherein n is from about 9 to 13 and m is from 
70* about 7 to 12, and 

(B) about 80 to 20 percent by weight kerosene. 
2. The detergent composition of claim 1 including so 

dium metasilicate wherein the weight ratio of sodium 
metasilicate to the total weight of the primary and second 

75 ary oxyalkylated alcohols is from about 1:1 to 16:1. 
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3. The detergent composition of claim 1 wherein said 

detergent composition consists essentially of about 5 to 
70 percent by weight of said primary oxyalkylated alco 
hol, about 5 to 70 percent by weight of said secondary 
oxyalkylated alcohol, and about 80 to 20 percent by 
weight of kerosene. 

4. An aqueous washing solution consisting essentially of 
water and from about 0.01 to 5.0 weight percent of a 
detergent composition consisting essentially of 

(A) about 20 to 80 percent by weight of a mixture of 
about 80 to 20 percent by weight of 

(1) nonionic surface active agent produced by 
condensing a mixture of by weight 75 percent 
ethylene oxide and 25 percent propylene oxide 
with a mixture of normal primary fatty alco 
hols having from about 12 to 18 carbon atoms, 
the weight ratio of ethylene oxide-propylene 
oxide mixture to alcohols being about 4:1; and 
about 20 to 80 percent by weight of 

(2) nonionic surface active agent which is an 
ethoxylated mixture of secondary linear alcohols 
characterized by the structural formula: 

CHz-(CHeh-CH; 

(om-Cm-mm-H 
wherein n is from about 9 to 13 and m is from 

about 7 to 12, and 
(B) about 80 to 20 percent by weight kerosene. 
5. The washing solution of claim 4 including sodium 

metasilicate wherein the weight ratio of sodium metasili 
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cate to the total weight of the primary and secondary 
oxyalkylated alcohols is from about 1:1 to 16:1. 

6, The washing solution of claim 4 wherein said deter 
gent composition consists essentially of about 5 to 70 
percent by weight of said primary oxyalkylated alcohol, 
about 5 to 70 percent by weight of said secondary oxy 
alkylated alcohol, and about 80 to 20 percent by weight 
of kerosene. 
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