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1. 
This invention relates to a group of novel poly 

oxyalkylene compounds which have outstanding 
detergent and surface active properties, and in 
which the hydrophobic element is a polyoxy 
propylene polymer having a molecular weight of 
at least 900. This application is a continuation 
in-part of my copending application, Serial No. 
316,984, filed October 27, 1952, which is a continu 
ation-in-part of my earlier filed application Serial 
No. 153,946, filed April 4, 1950, both applications 
now abandoned. 
The art of producing surface active agents is 

old and well-developed, and it is a well-recognized 
principle that all such compounds are relatively 
large molecules which contain both hydrophobic 
and hydrophilic elements. The essential hydro 
phobic element in the prior art surface active 
agents has always been a hydrocarbon radical, 
such as found in the long chain fatty acids and 
alcohols, or in the alkylaryl group of the popu 
lar alkylarylsulfonate type detergents. The hy 
drophilic element has frequently been a polyoxy 
ethylene chain, such as found in nonylphenol 
ethylene oxide condensation products. 
A serious limitation of the prior art surface a C- : 

tive agents is that the structure of any particular 
surface active agent is relatively fixed and it is 
difficult to modify it, either as to molecular weight 
or the relative proportion by weight of the hydro 
philic to the hydrophobic element. To prepare 
fatty alcohol based surface active agents having 
varying hydrophobic element chain lengths, it is 
necessary to use as many different starting ma 
terials as there are variations desired. Among 
the difficulties inherent in using several starting 
materials are the storage and handling of many 
types of complex organic compounds, supply 
problems as to rare homologues, the different re 
action conditions required in preparing the sur 
face active agents, etc., so that it is not feasible 
to prepare surface active agents which differ from 
one another in small, uniform increments of hy 
drophobic element chain length. Similar diff 
culties are encountered in preparing petroleum 
based surface active agents which differ from each 
other only in small, finite increments of hydro 
phobic element chain length. 
A further shortcoming of prior art nonlonic 

surface active agents is that all the highly active 
compounds are liquids or pastes. While the 
physical form of a surface active agent does not 
effect its surface active properties, convenience in 
packaging, distribution and use makes a solid 
form highly desirable, 

Several United States Patents, e. g. 2,213,447; 
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2,454,434 and 2,454,542-545, teach the use of poly 
oxyalkylene chains in surface active agents, but 
in all such patents the polyoxyalkylene chain con 
stitutes the hydrophilic element of the surface 
active compound. U. S. Patent No. 2,425,845 dis 
closes heteric or mixed polyoxyalkylene glycols, 
such as those which are formed when a mixture 
of ethylene and propylene oxides is condensed 
with a monoalkylene glycol, but these compounds 
do not possess detergent properties. It has also 
been previously known to react a higher aliphatic, 
Water-insoluble monohydric alcohol sequentially 
with propylene oxide and ethylene oxide (U. S. 
Patent No. 2,174,761). The molecular weight of 
the polyoxypropylene chain in such a compound, 
even at its maximum theoretical value, is well 
below the minimum polyoxypropylene polymer 
molecular weight which has been found necessary 
in order to achieve the excellent detergent prop 
erties which characterize the compounds of the 
present invention. 

It is an object of this invention to prepare novel 
polyoxyalkylene compounds having outstanding 
detergent and surface active properties and in 
which the hydrophobic element is a polyoxy 
propylene polymer. 
Another object of this invention is to provide 

novel polyoxyalkylene compounds having excell 
lent detergent and surface active properties and 
in which the molecular weight of both the hydro 
phobic and the hydrophilic element can be simul 
taneously varied within wide limits. 
A further object of this invention is to provide 

nonionic detergents of high activity in a solid 
form. 
Other objects and advantages of this invention 

will become apparent from the following detailed 
description thereof when read in conjunction with 
the accompanying drawings, in which: 

Fig. 1 is a graph showing the effect of the poly 
Oxypropylene polymer molecular weight upon de 
tergent properties in 140°F. Water, 

Fig. 2 is a graph showing the effect of the poly 
oxypropylene polymer molecular weight upon de 
tergent properties in 90°F, water, and 

Fig. 3 is a graph showing the effect of variation 
of polyoxyethylene content on detergent prop 
erties in 140°F. Water. 

NATURE OF INVENTION 
A new class of polyoxyalkylene compounds has 

been discovered which have Outstanding deter 
gent and surface active properties and in which 
the hydrophobic element is a polyoxypropylene 
polymer of at least 900 molecular weight. The 
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novel polyoxyalkylene compounds are prepared 
by first condensing propylene oxide with an 
organic compound containing a plurality of reac 
tive hydrogen atoms to prepare a polyoxypropyl 
ene polymer of at least 900 molecular weight, and 
subsequently condensing ethylene oxide, or its 
equivalent, therewith. The compounds of this in 
wention conform to the following generic formula: 

Where 

Y is the residue of an organic compound contain 
ing therein ac active hydrogen atoms, 

f is an integer, 
ac is an integer greater than 1, 

The values of n and ac are such that the no 
lecular weight of the compound, exclusive of E, 
is at least 900, as determined by hydroxyl 
number, 

E is a polyoxyalkylene chain wherein the oxygen/ 
carbon atom ratio is at least 0.5, and E. consti 
tutes 20-90%, by weight, of the compound. 

The significance of each element of the above 
generic. formula will be set forth in the Subse 
quent sections of this patent. 
STRUCTURE OF THE NOWE, POLYOXYAL 

KYLENE COMPOUNDS 
The polyoxypropylene polymer, which is an in 

termediate in the preparation of the compounds 
of this invention, has the following structure: 

wherein Y, n and ac are defined as in Formula. A 
above. As is set forth in detail in a subsequent 
section of this application, Y is the residue of any 
organic compound containing a plurality of ac 
tive hydrogen atoms. In the simplest case, when 
Y is the residue of propylene glycol, the polyoxy 
propylene polymer is simply a polyoxypropylene 
glycol of at least 900 molecular weight. If Y is 
the resdiue of a dibasic organic acid, e. g. adiplc 
acid, the polyoxypropylene polymer has the foll 
lowing structure: 

O 

(-occhio ) 
(&H). 
-occhio)-H 

wherein n is defined as in Formula A. 
The preferred compounds of this invention are 

prepared by condensing ethylene 8xide, in an 
amount constituting 20-90% of the resultant 
compound, with the polyoxypropylene polymer, 
Thus, these compounds have the following 
fora: 
(C) Y (CHO) (CHO) inH) 
where Y, in and ac are defined as in Formula A and 
77 has a value such that the Oxyethylene groups 
constitute 20-90%, by Weight, of the compound. 
When ethylene oxide is condensed with a poly 
oxypropylene, glycol of at least 900 molecular 
weight, the resulting compounds have the follow 
ing structure: 

HO(C2H4O)n (CHO) (C2HO) in H 
where in and in are defined as previously set forth. 
When ethylene oxide is condensed with a poly 
oxypropylene polymer that is derived by the con 
densation of propylene oxide with adipic acid, 
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the 1resulting compounds have the following 
structure: 

O 

-occhio).ccho)-H 
(bh), 

--O (CHO)(CHO) 
O 

With m and n being defined as previously de 
Scribed. 
The hydrophilic, portion of the novel polyoxy 

alkylene compounds may be supplied by other 
polyoxyalkylene chains in lieu of the polyoxy 
ethylene chain set forth in Formula C. Any poly 
Oxyalkylene chain may be used provided that the 
oxygen/carbon aton ratio contained therein is 
at least 0.5. For example, such hydrophilic poly 
oxyalkylene chain may be derived from butadlene 
dioxide, glycidol, etc. By letting the symbol E 
represent generically any such polyoxyalkylene 
chain, Formula, C may be rewritten as Formula, 
A by simply substituting E for (C2H4O) m. For 
mula. A represents the broad generic class of com 
pounds to which the present invention relates. 
PREPARATION OF THE NOWEL POLYOXY. 

ALKYLENE COMPOUNDS 
The preparation of the surface active agents of 

this invention involves two steps: 
1. The condensation of propylene oxide with a 

base compound containing a plurality of reactive 
hydrogen atoms to prepare a polyoxypropylene 
polymer of at least 900 molecular weight, and 

2. The condensation of ethylene oxide, or its 
equivalent, With the polyoxypropylene polymer. 

In the first step propylene oxide is condensed 
With the base compound containing the plurality 
of reactive hydrogen atoms to prepare the poly 
oxypropylene polymer, viz: 

YH -- C ScH-CH, --) Y(C30).He 
Hereinafter the base compound containing a plu 
rality of reactive hydrogen atoms will be referred 
to simply as the "reactive hydrogen compound.' 
Alternatively, if desired, the polyoxypropylene 
polymer may be prepared by reacting a polyoxy 
propylene glycol with the reactive hydrogen con 
pound, by esterification, etherification, etc. de 
pending upon the nature of the reactive hydrogen 
compound, viz: 

In the second step of the preparation, the hy 
drophilic polyoxyalkylene chain is introduced 
into the molecule by condensing ethylene oxide, 
or its equivalent, with the polyoxypropylene poly 
her, viz: 

O 

Y(CHO)H) - C Sch, - Y(CHO)(CHO).H. 
As an alternative procedure the hydrophilic poly 
Oxyalkylene chain may be introduced by etherify 
ing the polyoxypropylene polymer with a poly 
oxyethylene glycol, or its equivalent, 

In preparing the polyoxypropylene polymer, the 
Condensation of propylene oxide With the re 
active hydrogen compound is normally carried 
out at elevated temperatures and pressures in the 
presence of an alkaline catalyst such as sodium 
alkoxide, a quaternary ammonium base, or pref 
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erably sodium hydroxide, Similarly, the con 
densation reaction may be carried out in the pres 
ence of acid catalysts as set forth in U. S. Patent 
No. 2,510,540. Although the reaction may be carried out by 
simply heating a mixture of the reactants under 
pressure at a sufficiently high temperature, this 
procedure is not ordinarily used as the tempera 
tures and pressures required are excessive and 
control of the reaction is difficult. For each mol 
of propylene oxide reacting, an estimated 25 kilo 
gram-calories of heat is liberated which, in the 
presence of a large quantity of propylene oxide, 
may increase the temperature and reaction rate 
to such an extent that the reaction assumes an 
explosive nature. 
The preferred method of carrying out the re 

action is to add the propylene oxide to a stirred, 
heated mixture of the di sired reactive hydrogen 
compound and alkaline :atalyst in a sealed re 
action vessel. By adding the propylene oxide to 
the reaction vessel at such a rate that it reacts 
as rapidly as added, an excess of propylene oxide 
is avoided and control of the reaction is simpli 
fied. 
The temperature at which the reaction is lun 

will depend upon the particular system in ques 
tion and especially upon the catalyst concentra 
tion used. Generally, at higher catalyst concen 
trations the reaction can be run at lower ten 
peratures and correspondingly lower pressures. 
The temperatures and pressures required for any 
given reaction will vary with the reactive hydro 
gen compound, and the type and concentration 
of catalyst used. 
The condensation of ethylene oxide with the 

polyoxypropylene polymer is carried out in an 
analogous manner. The preparation of the novel polyoxyalkylene 
compounds of the invention is illustrated by Ex 
ample 1 below: 

EXAMPLE 1.-PART A 
In a one-liter 3-neck round bottom flask 

equipped with a mechanical stirrer, reflux con 
denser, thermometer and propylene oxide feed 
inlet, there were placed 57 grams (0.75 mol) of 
propylene glycol and 7.5 grams of anhydrous 
sodium hydroxide. The flask was purged with 
nitrogen to remove air and heated to 120° C. 
with Stirring, and until the Sodium hydroxide 
was dissolved. Then sufficient propylene oxide 
was introduced into the mixture as fast as it 
would react until the product possessed a cal 
culated molecular weight of 2380. The product 
was cooled under nitrogen, the NaOH catalyst 
neutralized with sulfuric acid and the product 
filtered. The final product was a water-insoluble 
polyoxypropylene glycol having an average 
molecular weight of 1820 as determined by hy 
droxyl number or acetylation analytical test 
procedure. 

ExAMPLE 1.-PART 3 
The foregoing polyoxypropylene glycol having 

an average 1620 molecular weight was placed in 
the same apparatus as described in Part A of 
this example, in the amount of 500 grams (0.308 
mol), to which there was added 5 grams of an 
hydrous sodium hydroxide. One hundred and 
five grams of ethylene oxide was added at an 
average temperature of 120° C., using the same 
technique as employed in Part A. The amount 
of added ethylene oxide corresponded to 17.4% 
of the total weight of the polyoxypropylene glycol 
base plus the weight of added ethylene oxide. 

20 

4. 

It will be noted in Part A of the above example 
that the molecular weight, as determined by hy 
droxyl number, was appreciably lower than the 
calculated molecular weight. Throughout this 
application, unless otherwise specified, it will be 
understood that the molecular Weight of the 
polyoxypropylene polymer was determined by hy 
droxyl number using the method of Ogg et al., 
Industrial and Engineering Chemistry, Analytical 
Ed., vol. 17, p. 395, 1945. 
EWALUATION TEST FOR SURFACE ACTIWITY 
The following test procedure was used to 

evaluate the surface active properties of the 
products of this invention: 

Carbon soil removal test procedure 
A standard Soiled cotton fabric is first prepared 

as follows: 
Bleached, unfinished Indian Head musin 

(58 x 47, 4.7 oz. per sq. yd., manufactured by 
Textron, Inc.) is used without pretreatment after 
conditioning to equilibrium at 65%. R. H. and 
70 F. A continuous 10% inch wide strip of the 
muslin is Soiled by passing through an emulsion 
of colloidal carbon black and water-soluble 
mineral oil. After thorough impregnation of the 
Standard muslin in the carbon black and oil 
emulsion, the cloth is passed through a power 
?iriven household-type wringer to squeeze out any 
residual aqueous dispersion, the wringer pres 
Sure being so adjusted as to leave in the cloth 
an amount of standard soil dispersion equal to 
120-5% of the dry weight of the cloth. The 
Soiled muslin is then passed through a brush ar 
rangement which by means of its mechanical 
action on the cloth controls the removability 
characteristics of the soil. The soiled musin or 
test cloth is then dried, first in festoon under 
atmospheric conditions and then in an electrical 
ly heated, forced draft oven. After drying, the 
cloth is aged for 4 to 6 days by hanging in an 
atmosphere of 65% R. H. at 70° F. after which it 
is cut into test swatches measuring 2.5 inches 
inch by 3.5 inchest inch using a power driven 
guillotine paper cutter. Before actual use of the 
So-prepared standard soiled cloth, it is checked 
for conformance with acceptability limits by the 
following described carbon soil removal test in 
standard detergent solutions. The swatches are 
stored at 65%. R. H. and 70° F. prior to use. 
To evaluate the soil removal characteristics of 

synthetic detergent compositions, 0.25% by 
weight solutions or other desired concentrations 
of the composition to be tested are prepared in 
Water and 100 ml. portions of such solution are 
added to each of 10 one-pint jars of a “Launder 
Ometer' (type 12G-EF-SPA, manufactured by 
Atlas Electric Devices Company) standard laun 
dry test machine. 

Fifteen 4' diameter stainless steel balls are 
placed in each jar, after which two pieces of the 
previously prepared standard soiled cloth are 
added to each of nine jars. In the tenth jar are 
placed two pieces of unsoiled but pretreated cloth 
and this latter jar serves as a blank for deter 
mining the turbidity of the detergent solution. 
The S0-prepared jars, heated to a temperature of 
140-2 F. in a constant temperature bath are 
then placed in the "Launder-Ometer' and run 
for 10 minutes at a speed of 42-2 R. P. M. The 
jars are then removed from the test machines 
and replaced in the constant temperature bath. 
The contents of each jar to which the standard 



2,874,619. 7 
soiled cloth has been added are poured through 
a coarse screen to separate the steel balls and 
the standard soiled cloth from the soil suspension 
which is collected in a large beaker. The con 
posite suspension thus attained is mixed thor 
oughly and a sample placed in a 20 mm. light 
absorption cell. The light absorption of this 
Composite solution, as well as the light absorp 
tion of the solution in the tenth or "blank'' jar 
containing the unsoiled cloth test pieces is then 
measured (by "Lumetron Colorimeter'). By 
means of a calibration curve for the "Lumetron 
Colorimeter,' Such curve being constructed by 
obtaining light transmission readings of known 
quantities of carbon black dispersion added to 
distilled water, the carbon Soil removal value 
sought (in mg. of carbon per liter of solution) 
is obtained by taking the difference between the 
converted values of the light transmission of the 
composite solution or suspension from the nine 
jars and of the light transmisson of the Suspen 
son in the blank jar. 
The carbon soil removal values are then re 

ported as a percentage of that of a standard de 
tergent solution used as a reference or control 
material; viz. by dividing the mg. of carbon re 
moval value of the test material composition by 
the ring. of carbon removal value for the standard 
or control detergent solution which is determined 
concurrently in the same test run and on the : 
same standard soiled test cloth, and multiplying by 100. 
The standard detergent solution used through 

out the tests reported herein was a 0.25% solu 
tion of sodium kerylbenzene-sulfonate in dis- : 
tilled water. The sodium kerybenzenesulfonate 
was prepared by effecting a Friedel-Crafts con 
densation of a chlorinated petroleum hydrocar 
bon distillate (derived from a hydrocarbon dis 
tillate having 9-16 carbon atoms and boiling in 
the range of 150-300° C.) with benzene and there 
after sulfonating the kerylbenzene compound to 
form the kerylbenzenesulfonic acid, which was 
subsequently neutralized with caustic soda to 
form the water-soluble sodium kerylbenzene 
sulfonate. After the neutralization of the Sui 
fonic acid, sufficient sodium sulfate was added 
so that the final product contained 40% sodium 
kerylbenzenesulfonate and 60% sodium sulfate. 
EFFECT OF POLYOXYEPROPYLENE POLY 
MER, MOLECULAR WEIGHT ON SURFACE 
ACTIVE PROPERTIES 
A fundamental feature of this invention 

resides in the discovery that a polyoxypropylene 
polymer is sufficiently hydrophobic at a critical 
minimum molecular weight to serve as the hy 
drophobic element of surface active agents. The 
effect and criticalness of the polyoxypropylene 
polymer molecular weight upon surface active 
properties is illustrated by Example 2. 

EXAMPLE 2 

Eight polyoxypropylene polymers were pre 
pared by condensing propylene oxide with pro 
pylene glycol following the procedure of Example 
1, Part A. The molecular weights of the poly 
oxypropylene polymers were varied over a wide 
range and an approximately standard or uniform 
quantity (viz.: 44-48% of the total weight of the 
product), of ethylene oxide was added thereto. 
The procedure of adding the ethylene oxide was 
the same as that employed in Example 1, Part B. 
Each of the compounds was then evaluated for 
carbon soil removal value at 140 F. by the pro 
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8. 
cedure previously set forth. The results are set 
forth as follows: 

TABLE 

Molecular Polyoxy- Detergency 
Weight ethylene Carbon Soi 

Rin Polyoxy- Content, Renova 
propylene Percent of 0.25% at 140° Polymer Compound F. 

550 45 84 
763 45 83 
926 45 3. 
938 45 3. 

1,050 47 27 
1,140 47 228 
1,211 48 244 
2,310 4. 232 

The data of the above table are plotted in the 
attached Fig. 1. It is seen that at polyoxypropyl 
ene polymer molecular Weights of below 900 the 
detergency of the compounds is low, but that at 
approximately 900 molecular weight there is an 
inflection in the curve and the carbon soil re 
moval value reaches 100% of standard. Above 
900 molecular weight the curve climbs very 
rapidly to the approximately 225% of standard 
value at approximately 1100 molecular weight 
and then levels off, but stays at these high values. 
As noted in the above example, all polyoxy 

alkylene compounds in which the polyoxypropyl 
ene polymer has a molecular weight of at least 
900 have good detergency at 140 F., which is a 
conventional temperature used in laundry oper 
ations. The products of this invention in which 
the polyoxypropylene polymer portion has a 
molecular weight in excess of 2000 are a preferred 
embodiment of the invention in that they have 
exceptionally high detergency in Cold Water, viz. 
90 F. The effect of polyoxypropylene polymer 
molecular weight on cold water detergency is 
illustrated in the following example. 

ExAMPLE 3 
Five polyoxypropylene polymers of varying 

molecular Weights Were prepared by Condensing 
propylene oxide with propylene glycol following 
the procedure of Example 1, Part A. Ethylene 
oxide was added to each of the polyxypropylene 
polymers to prepare compounds having an ap 
proximately equivalent quantity of oxyethylene 
groups (viz.: 44-51% of the total weight of the 
product). Each of the compounds was then 
evaluated for carbon soil removal value at the 
low temperature of 90' F. The results are set 
forth in Table II below: 

TABLE II 

Molecular Polyoxy Weight ethylene 
Polyoxy- Content, 
propylene Percent of Polyner Compound 

1,100 48 101 
1,270 44 112 
1820 51. 

44 20 
47 197 

Detergency Carbon S; 
Renova 

0.25%at 90° 

The attached Fig. 2 is based upon the data of 
the above table. It is seen that at below molec 
ular weights of approximately 2000 the cold water 
detergency lies within the range of approximately 
100-120% of standard, but that at approximately 
2000 molecular Weight there is an inflection in 
the curve and that at all values in excess there 
of the very high Cold Water detergency of 200% 
of standard or more is obtained. These results 
are particularly significant in that they exceed 
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the values that are obtained with the highest 
quality soap in much hotter water. Of course, 
the advantages of obtaining high detergency in 
cold Water are obvious. 
EFFECT OF POLYOXYETHYLENE CONTENT 

ON SURFACE ACTIVE PROPERTIES 
The polyoxyethylene groups must constitute 

approximately 20-90% of the novel polyoxy 
alkylene compounds if good detergent values are 
to be obtained. The criticalness of this range is 
established by the following example: 

ExAMPLE 4 
Varying quantities if ethylene oxide were 

added to 2 polyoxypropylene glycols of 1270 and 
2310 molecular weight following the procedure 
of Example 1, Part B, to prepare compounds hav 
ing widely varying oxyethylene contents. The 
resulting compounds Were surjected to the car 
bon soil removal test previously set forth and the 
results are shown in the following table: 

TABLE II 

Molecular Polyoxy- : Detergency, 
Weight i ethylene Carbon Soil 
Polyoxy- Content, Removal 
propylene Percent of 0.25% at 140° 
Polymer Compound F, 

| - 

Run 

1,270 
1,270 
1, 27t 
1,27) 
1,270 
1,270 

68 
91 
148 
202 
225 
2. 
s 
15 
26 
232 
214 
208 
175 

1,270 
32 
2 

: 
When the above data are plotted in Fig. 3, "bell 
shaped' curves are obtained which define the 
area of good detergency. It will be seen that the 
limits of 20-90% encompass the area of good 
detergency, and wherein the curves rather 
abruptly change slope from the bordering low 
detergency values at below 20%, and above 90%, 
oxyethylene content. The limits of approxi 
mately 40-70% oxyethylene content pin point the 
area of maximum detergency. Essentially the 
same limits apply when other hydrophilic poly 
oxyalkylene chains, such as those derived from 
butadiene dioxide, glycidol, etc. and other 
alkylene oxides wherein the oxygen/carbon atom 
ratio is at least 0.5, are contained in the novel 
polyoxyalkylene compounds. 

EFFECT OF Y ON SURFACE ACTIVE 
PROPERTIES 

As noted heretobefore, the polyoxypropylene is 
prepared by condensing propylene oxide with a 
base compound containing a plurality of reactive 
hydrogen atoms. The function of the base com 
pound is to furnish reactive hydrogen atoms 
which initiate the polymerization of the pro 
pylene oxide and, since the base compound con 
stitutes only a small proportion of the high mo 
lecular weight polyoxyalkylene compounds, it 
ordinarily does not have an influence on the 
properties thereof. In other words, the particu 
lar base compound employed in preparing the 
novel polyoxyalkylene compounds is not critical 
so long as it furnishes at least 2 reactive hydro 
gen atoms, and operable polyoxyalkylene com 
pounds are obtained regardless of the particular 
base compound employed in the preparation of 
the polyoxypropylene polymer. Ordinarily it is 
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10 
preferred to employ relative low molecular weight 
base compounds, e.g. less than 200. 
The term reactive hydrogen atom is well 

known and clearly understood by those skilled in 
the art. However, to remove any possible an 
biguity in this regard, the terrin reactive hydro 
gen atom, as used herein and in the appended 
claims, includes any hydrogen aton fulfilling the 
following two conditions: 
1. It is sufficiently labile to open the epoxide ring 

of 12 propylene oxide, and 
2. It reacts with methyl magnesium iodide to 

liberate methane in the classical Zerewittinoff 
reaction (see Niederl and Nieder, Micrometh 
ods of Quantitative Organic Analysis, p. 263, 
John Wiley and Sons, New York city, 1946). 

The reactive hydrogen atoms which will fulfill 
the above two conditions are normally activated 
by being a member of a functional group con 
taining an oxygen atom, e. g. a hydroxyl group, 
a phenol group, a carboxylic acid group; a basic 
nitrogen atom, e. g. an amine group, a hydrazine 
group, an imine group, an amide group, a guani 
dine group, a Sulfonamide group, a urea group, 
a thiourea group; or a sulfur atom, e. g. a mer 
captain, a thiophenol, a thiocarboxylic acid, hy 
drogen sulfide. Alternatively, certain hydrogen 
atoms may be activated by proximity to carbonyl 
groups such as those found in cyanoacetic esters, 
acetoacetic esters, malonic esters, as is well known 
in the art. Specific examples of base compounds 
which may be used in preparing the polyoxypro 
pyiene polymers include ethylene glycol, 13 
butylene glycol, oxalic acid, glycolic acid, mono-, 
di-, and triethanolamine, butylamine, aniline, 
resorcinol, diethylmalonate, etc. 
The equivalency of all such base compounds 

in initiating the condensation of propylene oxide 
to form the polyoxypropylene polymer is illus 
trated by the following example. 

ExAMPLE 5 
Propylene oxide was condensed with, respec 

tively, acetamide, 1.5 pentanediol, glycerine, eth 
ylene diamine, benzene sulfonamide and sucrose 
to form polyoxypropylene polymers having mo 
lecular weights in excess of 900. The general 
procedure employed was that of Example 1, Part 
A except for certain minor changes in technique 
which will be obvious to those skilled in the art. 
Ethylene oxide was then condensed with the re 
sulting polyoxypropylene polymers to prepare 
detergent compounds which were evaluated by 
the method previously set forth. The structure 
of the resulting compounds and the detergent 
values thereof are set forth in the following 
table: 

TABLE IV 

Molecular Polyoxy- Detergency, 
Weight ethylene Carbon Soil 

Base Compound (Y) Polyoxy- Content, Removal propylene Percent of 0.25% at 
Polymer Compound 140°F. 

Acetamide------------------ 974 36 184 
15 Pentalediol. - - 1,372 50 256 
Giycerine------ 2,060 48 25 
Sucrose--------- - 5,060 49 200 
Ethylene Diannine - ,850 50 27 
Benzenesulfonamide-------- 1, 179 50 273 

While any reactive hydrogen compound con 
taining 2 or more reactive hydrogen atoms may 
be used in preparing the polyoxypropylene com. 
pounds herein disclosed and claimed, the poly 
oxyalkylene compounds derived from certain 
specific base compounds have unusual and un 
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expected properties which constitute invention 
Over the generic class of compounds herein dis 
closed and claimed. For example, when aryl 
sulfonamides are employed as the base compound, 
the resulting polyoxyalkylene compounds have 
excellent detergency at polyoxypropylene poly 
mer molecular weights of only 700. Such com 
pounds are more specifically disclosed and 
claimed in my copending application, Serial No. 
279,794, filed April 1, 1952, now abandoned. 
Similarly, compounds derived from base com 
pounds containing at least One nitrogen atom 
and at least one reactive hydrogen atom attached 

() 

to a nitrogen atom, e. g. ethylene diamine, have . 
exceptionally good cold water detergency and lime 
soap dispersing powers. Such compounds are 
more specifically disclosed and claimed in my 
copending application, Serial No. 349,283, filed 
April 16, 1953. 
CHARACTERISTICS AND APPLICATIONS OF 
- THE NOWET, POLYOXYAKYLENE COMI 
POUNDS 
The compounds of this invention, in addition 

to the previously described outstanding ability 
to remove soil from a textile fabric (i. e. deter 
gency is measured by carbon soil removal values) 
also possess remarkable ability to retain the soil 
suspended in solution. Once it is removed. This 
latter ability is measured by the “whiteness re 
tention' test, described as follows: 

Whiteness retention test procedure 
Bleached, unfinished, clean Indian Head mus 

... lin, county 58 x 47, weight 4.7 oz./sq. yd. (Nashua 
Manufacturing Company), is cut into swatches 
measuring 2%' x. 3A'. The light reflectance 
of each side of every. Swatch is measured by 
means of a "Hunter Multipurpose Reflectometer' 
equipped with a green filter, using a standard 
white backing with a reflectance of 68.8% behind 
the cloth swatch. The average of such values of 
each side of each test piece is calculated and 
recorded. A standard soil suspension is prepared 
by diluting 28.55 grams of an aqueous carbon 
dispersion containing 35% carbon ("Aqua Blak 
B,' Binney and Smith Co.) to 1 liter in a volu 
metric flask of distilled water. 

. A 0.25% distilled water solution of the deter 
gent compound to be tested is then made up by 
adding 2.5 grams of the compound to a Smali 
amount of distilled water in a i liter volumetric 
flask. The previously prepared soil suspension 
is shaken vigorously and 50 ml. then pipetted 
into the flask containing the detergent. Suff 
cient distilled water is then added to this flask 
to make up to the one-liter mark. - 
The resultant mixture of detergent and carbon 

soil suspension is pipetted in 100 ml. portions into 
each of 5 "Launder-Ometer' jars, each jar con 
taining fifteen 'A' stainless steel balls. The jai's 
and contents are brought to a temperature of 
1402 F. in a constant water bath, then placed 
in the “Launder-Ometer' and rotated for 5 min 
utes at 422 R. P. M. The 'Launder-Ometer' 
is thereafter stopped and without removing the 
jars from the machine, the lids are opened and 
two standard cloth Swatches, prepared as pre 
viously described, are placed in each jar after 
soaking for exactly 1 minute in distilled Water 
without subsequent draining. The lids are re 
placed on the jars and the latter are rotated for 
an additional 30 minutes in the 'Launder 
Ometer.' The swatches are then removed and 
immediately, rinsed by flowing 3 liters of distilled 
water continuously through a rinsing flask while 
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12 
shaking, and for a period of 5 minutes. Imme 
diately after rinsing, the swatches are removed 
from the rinsing flask and placed on flat clean 
paper towels. The swatches are pressed dry on 
a laundry press set at a temperature of 328-338 
F. After pressing, the reflectance of both sides 
of each swatch is again measured by the "Hunter 
Reflectometer' and the average reflectance of all 
Swatches calculated and recorded. The white 
ness retention value is then calculato as follows: 
Per cent whiteness retention (W. R.)= 

ave. reflectance after soilingX100 
ave. reflectance before soiling 

The Whiteness retention values are reported 
herein as a percentage of that determined in the 
standard detergent Solution described under the 
“Carbon soil removal test procedure;’ viz. by 
dividing the percent whiteness retention deter 
mined in the test material by the percent white 
ness retention determined in the standard con 
trol detergent solution which is determined con 
currently in the same test run and on the same 
standard test cloth, and multiplying by 100. 
The numerical values obtained with Several 

representative compounds of this invention are 
set forth in the table below: 

ABC W 

Molecular Polyoxy 
Weight ethylene SES Run Polyoxy Contet, 

propylene Percent of iÉ' Polymer a Compound 

----------------- - - - - - - - - - - - - 1,050 47 325 
2----------------------------- i, 130 5 343 
3----------------------------- 1, 20 49 3.25 

a Condensation product of propylene oxide and propylene glycol. 
The compounds of the present invention also 

possess excellent wetting properties, which are 
illustrated by the following tabulated results ob 
tained by the Drave's Sink Time method (Tech 
nical Manual and Year Book of the American 
Association of Textile Chemists and Colorists, 25, 
143-145 (1949) employing 0.1% solutions of the 
compounds at 60° C. and using a 3 gram hook: 

TABLE VI 

Molecular 
Weight 
Polyoxy 
propylene 
Polymer a 

Polyoxy 
ethylene 
Content, 
Percent of 
Compound 

38 
49 
5. 
64 
52 

Drawe's 
Sink Tille 
0.1% at 
60° C. 

37 
33 
29 
39 
53 

1,270 
1,210 
1,620 
1,620 
2,320 

a Condensation product of propylene oxide and propylene glycol. 

Illustrative of the surface tension lowering by 
the compounds of this invention are the following 
results: 

TABLE WI 

Molecular Polyoxy- Surface 
r Weight ethylene Tension 
Run Polyoxy- Content, 0.1% at 

propylene Percent of 25°C., Polymer A Compound Dynes/cnn. 

1,270 44 35 
1,620 81 37 
2,320 37 34 
2,600 47 35 

----ee-m-s-rm---------- A Condensation product of propylene oxide and propylene glycol. 
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A desirable characteristic of the polyoxyalkyl 
ene compounds of this invention is that both the 
hydrophobic and the hydrophilic elements thereof 
can be varied over an extremely wide range of 
molecular weights. By merely changing the 
quantity of propylene oxide added to the reac 
tive hydrogen compound it is possible to prepare 
a wide range of hydrophobic elements that differ 
from one another in small, finite increments of 
polyoxypropylene polymer molecular weight. 
Similarly, varying quantities of ethylene oxide 
can be added to any of the above-described hy 
drophobic elements to prepare surface active 
agents, which differ from each other only in small, 
finite increments of polyoxyethylene content. By 
proper selection of reaction conditions, it is pos 
sible to vary Over a wide range: (1) the hydro 
phobic polyoxypropylene polymer molecular 
Weight, (2) the hydrophilic polyoxyethylene con 
tent and (3) the hydrophobic polyoxypropylene 
polymer molecular weight/hydrophilic polyoxy 
ethylene content ratio. The facility with which 
the structure of the surface active agents can be 
varied is highly advantageous in that surface 
active agents can be "tailor made' to perform 
specific functions. 

In addition to their surface active properties, 
the polyoxyalkylene compounds of this invention 
have many other diverse applications in the in 
dustrial arts. For example, these compounds 
have an excellent plasticizing action on a wide 
range of thermoplastic and thermosetting resins. 
In this regard, attention is directed to the co 
pending applications of Lester G. Lundsted and 
J. P. McMahon, Serial No. 231,656, filed June 14, 
1951, and Serial No. 259,476, filed December 1, 
1951. In the appended claims, the term "cogeneric 
mixture' is used. This is a term that has been 
coined to designate a series of closely related, 
touching homologues that are obtained by con 
densing a plurality of alkylene oxide units with 
a reactive hydrogen compound (see United States 
Patent 2,549,438, particularly the section begin 
ning at column 12, line 40). 
Also in certain of the claims, organic com 

pounds containing a plurality of reactive hydro 
gen atoms are defined as having a detergency 
factor of less than 100. The detergency factor 
is the measure of the detergent-forming, hydro 
phobic character of any organic compound con 
taining one or more reactive hydrogens and is 
determined as follows: 
Varying quantities of ethylene oxide are added 

to the reactive hydrogen compound to prepare 
oxyethylene adducts containing 20.5%, 30-5%, 
40-5%, 50-5% and 60-5% oxyethylene content. 
Distilled water solutions of 0.25% concentration 
are prepared with each of the adducts. The car 
bon soil removal value of each adduct is deter 
mined at 140 F. following the procedure de 
scribed by Waughn and Suter, The Journal of the 
American Oil Chemists' Society, vol. XXVII, No. 
7, pp. 249-257. As a control, the carbon soil re 
moval value of an 0.25% distilled water Solution 
of a standard sodium alkylarylsulfonate deter 
gent is determined concurrently at 140 F. and 
on the same batch of soiled cloth. The standard 
detergent is sodium kerylbenzenesulfonate which 
is prepared by effecting a Friedel-Crafts con 
densation of a chlorinated petroleum hydrocar 
bon distillate (derived from a hydrocarbon dis 
tillate having 9-16 carbon atoms and boiling in 
the range of 150-300 C.) with benzene and 
thereafter sulfonating the kerylbenzene com 
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pound to form the kerylbenzene sulfonic acid, 
which is subsequently neutralized with caustic 
soda to form the water-soluble sodium kerylben 
Zenesulfonate. After the neutralization of the 
sulfonic acid, sufficient sodium sulfate is added 
so that the final product contains 40% sodium 
kerylbenzenesulfonate and 60% sodium sulfate. 
The carbon soil removal values of the oxyethyl 

ene adducts are reported on a comparative 
basis with the standard sodium alkylarylsulfonate 
detergent being assigned an arbitrary value of 
100. The highest carbon soil removal value obn 
tained with the five oxyethylene adducts is then 
taken as the detergency factor of the reactive 
hydrogen compound. 
What is claimed is: 1. A cogeneric mixture of conjugated poly 

oxypropylene-polyoxyethylene compounds con 
taining in their structure oxypropylene groups, 
oxyethylene groups and an organic radical de 
rived from an organic compound containing a 
plurality of reactive hydrogen atoms; the com 
pounds being characterized in that all of the 
oxypropylene groups are present in polyoxypro 
pylene chains that are attached to the organic 
radical at the site of a reactive hydrogen aton 
thereby constituting a polyoxypropylene polymer; 
the oxyethylene groups being attached to the 
polyoxypropylene polymer in polyoxyethylene 
chains; the average molecular weight of the poly 
oxypropylene polynners in the mixture being at 
least 900, as determined by hydroxyl number, 
and the oxyethylene groups present constituting 
20-90%, by Weight, of the mixture. 

2. A cogeneric mixture of conjugated poly 
oxypropylene-polyoxyethylene Compounds con 
taining in their structure oxypropylene groups, 
Oxyethylene groups and an Organic radical de 
rived from an organic compound containing a 

40 plurality of reactive hydrogen atoms; the com 

-3 

60 

65 

O 

75 

pounds being characterized in that all of the 
Oxypropylene groups are present in polyoxy 
propylene chains that are attached to the organic 
radical at the site of a reactive hydrogen atom 
thereby constituting a polyoxypropylene poly 
mer; the oxyethylene groups being attached to 
the polyoxypropylene polymer in polyoxyethylene 
chains; the average molecular weight of the 
polyoxypropylene polymers in the mixture being 
at least 900, as determined by hydroxyl number, 
and the oxyethylene groups present constituting 
40-70%, by weight, of the mixture. 

3. A cogeneric mixture of conjugated polyoxy 
propylene-polyoxyethylene compounds contain 
ing in their structure oxypropylene groups, oxy 
ethylene groups and an organic radical derived 
from an organic compound containing a plural 
ity of reactive hydrogen atoms; the compounds 
being characterized in that all of the oxy 
propylene groups are present in polyoxypropylene 
chains that are attached to the organic radical 
at the site of a reactive hydrogen atom thereby 
constituting a polyoxypropylene polymer; the 
-oxyethylene groups being attached to the poly 
oxypropylene polymer in polyoxyethylene chains; 
the average molecular weight of the polyoxy 
propylene polymers in the mixture being at least 
2000, as determined by hydroxy number, and the 
oxyethylene groups present constituting 20-90%, 
by weight, of the mixture. 

4. A cogeneric mixture of conjugated polyoxy 
propylene-polyoxyethylene compounds contain 
ing in their structure oxypropylene groups, oxy 
ethylene groups and an organic radical derived 
from an organic compound containing a plurality 
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of reactive hydrogen atoms; the compounds 
being characterized in that all of the oxypropyl 
ene groups are - present in polyoxypropylene 
chains that are attached to the organic radical 
at the site of a reactive hydrogen atom thereby constituting a polyoxypropylene polymer; the 
oxyethylene groups being attached to the poly 
oxypropylene polymer in polyoxyethylene chains; 

- the average molecular weight of the polyoxy 
propylene polymers in the mixture being at least 0. 
2000, as determined by hydroxyl number, and the 
oxyethylene groups present constituting 40-70%, 
by weight, of the mixture. 

5. A cogeneric mixture of conjugated polyoxy 
alkylene compounds containing in their struc 
ture oxypropylene groups, hydrophilic oxyalkyl 
ene groups having an oxygen/carbon atom ratio 
of at least 0.5 and an organic radical derived 
from an organic compound containing a plurality 
of reactive hydrogen atoms; the compounds 
being characterized in that all of the oxypropyl 
ene groups are present in polyoxypropylene 
chains that are attached to the Organic radical 
at the site of a reactive hydrogen atom thereby 
constituting a polyoxypropylene polymer; the 
hydrophilic oxyalkylene groups being attached 
to the polyoxypropylene polymer in polyoxy 
alkylene chains; the average molecular weight of 
the polyoxypropylene polymers in the mixture 
being at least 900, as determined by hydroxyl 
number, and the hydrophilic oxyalkylene groups 
present constituting 20-90%, by weight, of the 
mixture. 

6. A cogeneric mixture of conjugated polyoxy 
alkylene compounds containing in their structure 
:oxypropylene groups, hydrophilic oxyalkylene 
groups having an oxygen/carbon atom ratio of 
at least 0.5 and an organic radical derived from 
an organic compound containing a plurality of 
reactive hydrogen atoms; the compounds being : 
characterized in that all of the oxypropylene 
groups are present in polyoxypropylene chains 
that are attached to the organic radical at the 
site of a reactive hydrogen atom thereby con 
stituting a polyoxypropylene polymer; the 
hydrophilic oxyalkylene groups being attached 
to the polyoxypropylene polymer in polyoxy 
alkylene chains; the average molecular weight 
of the polyoxypropylene polymers in the mixture 
being at least 900, as determined by hydroxyl 
number, and the hydrophilic oxyalkylene groups 
present constituting 40-70%, by weight, of the 
mixture. 

7. A cogeneric mixture of conjugated polyoxy 
s alkylene compounds containing in their struc 
ture oxypropylene groups, hydrophilic oxyalkyl 
ene groups having an oxygen/carbon aton ratio 
of at least 0.5 and an organic radical derived 
from an organic compound containing a plural 
ity of reactive hydrogen atoms; the compounds 
being characterized in that all of the oxypropylene 
groups are present in polyoxypropylene chains 
that are attached to the organic radical at the 
site of a reactive hydrogen atom thereby con 
stituting a polyoxypropylene polymer; the hydro 
philic oxyalkylene groups being attached to the 
polyoxypropylene polymer in polyoxyalkylene 
chains; the average molecular weight of the 
polyoxypropylene polymers in the mixture being 
at least 2000, as determined by hydroxyl number, 
and the hydrophilic oxyalkylene groups present 
constituting 20-90%, by weight, of the mixture. 

8. A cogeneric mixture of conjugated polyoxy 
alkylene compounds containing in their structure 
oxypropylene groups, hydrophilic oxyalkylene 
groups having an oxygen/carbon atom ratio of 

16 
at least 0.5, and an organic radicaiderived from 
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an Organic compound containing a plurality of 
reactive hydrogen atoms; the compounds being 
characterized in that all of the oxypropylene 
groups are present in polyoxypropylene chains 
that are attached to the organic radical at the 
site of a reactive, hydrogen atom thereby con 
stituting a polyoxypropylene polymer; the hydro 
philic oxyalkylene groups being attached to the 
polyoxypropylene polymer in polyoxyalkylene 
chains; the average molecular weight i. of the 
polyoxypropylene polymers in the mixture being 
at least 2000, as determined by hydroxyl nun 
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ber, and the hydrophilic oxyalkylene groups 
(present constituting 40-70%, by weight, of the 
mixture. 

9. A cogeneric mixture of conjugated polyoxy 
propylene-polyoxyethylene compounds coratain 
ing in their structure oxypropylene groups, oxy 
ethylene groups. and an organic radical derived 
from an organic compound containing a plural 
ity of reactive hydrogen atoms and having a 
detergency factor of less than 100; the com 
pounds being characterized in that all of the 
Oxypropylene groups are present in polyoxy 
propylene chains that are attached to the organic 
radical at the site of a reactive hydrogen atom 
thereby constituting a polyoxypropylene poly 
mer; the oxythylene groups being attached to the 
polyoxypropylene polymer in polyoxyethylene 
chains; the average molecular weight of the poly 
oxypropylene polymers in the mixture being at 
least 900, as determined by hydroxyl number, 
and the oxyethylene groups present constituting 
20-90%, by weight, of the mixture; said com 
pounds having a carbon soil removal value of at 
least 100. 

10. A cogeneric mixture of conjugated poly 
oxypropylene-polyoxyethylene compounds con 
taining in their structure oxypropylene groups, 
oxyethylene groups and an organic radical de 
rived from an organic compound containing a 
plurality of reactive hydrogen atoms and having 
a detergency factor of less than 100; the com 
pounds being characterized in that all of the 
oxypropylene groups are present in polyoxypro 
pylene chains that are attached to the organic 
radical at the site of a reactive hydrogen atom 
thereby constituting a polyoxypropylene poly 
mer; the oxyethylene groups being attached to 
the polyoxypropylene polymer in polyoxyethyl 
ene chains; the average molecular weight of the 
polyoxypropylene polymers in the mixture being 
at least 900, as determined by hydroxyl number, 
and the oxyethylene groups present constituting 
40-70%, by weight, of the mixture; said com 
pounds having a carbon soil removal value of at 
least 100. 

11. A cogeneric mixture of conjugated poly 
oxypropylene-polyoxyethylene compounds con 
taining in their structure oxypropylene groups, 
oxyethylene groups and an Organic radical de 
rived from an organic compound containing a 
plurality of reactive hydrogen atoms and having 
a detergency factor of less than 100; the com 
pounds being characterized in that all of the oxy 
propylene groups are present in polyoxypropylene 
chains that are attached to the organic radical 
at the site of a reactive hydrogen atom thereby 

- constituting a polyoxypropylene polymer; the 
oxyethylene groups being attached to the poly 
oxypropylene polymer in polyoxyethylene chains; 
the average molecular weight of the polyoxy 
propylene polymers in the mixture being at least 

7s 2000, as determined by hydroxyl number, and the 
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oxyethylene groups present constituting 20-90%, 
by weight, of the mixture; said compounds hav 
ing a carbon soil removal value of at least 100. 

12. A cogeneric mixture of conjugated poly 
Oxypropylene-polyoxyethylene compounds con 
taining in their structure oxypropylene groups, 
oxyethylene groups and an organic radical de 
rived from an organic compound containing a 
plurality of reactive hydrogen atoms and having 
a detergency factor of less than 100; the com 
pounds being characterized in that all of the oxy 
propylene groups are present in polyoxypropylene 
chains that are attached to the organic radical at 
the site of a reactive hydrogen atom thereby 
constituting a polyoxypropylene polymer; the 
oxyethylene groups being attached to the poly 
Oxypropylene polymer in polyoxyethylene chains; 
the average molecular weight of the polyoxypro 
pylene polymers in the mixture being at least 
2000, as determined by hydroxyl number, and 
the Oxyethylene groups present constituting 
40-70%, by weight, of the mixture; said com 
pounds having a carbon soil removal value of 
at least 100. 

13. A cogeneric mixture of conjugated poly 
Oxypropylene-polyoxyethylene compounds con 
taining in their structure oxypropylene groups, 
Oxyethylene groups and an organic radical 
derived from an organic compound containing a 
plurality of reactive hydrogen atoms, said com 
pound having a molecular weight of less than 
200, the reactive hydrogen atoms of said organic 
compound being members of functional groups 
containing an element selected from the group 
consisting of oxygen, sulfur and nitrogen; the 3 
Compounds being characterized in that all of the 
Oxypropylene groups are present in polyoxypro 
pylene chains that are attached to the organic 
radical at the site of a reactive hydrogen atom 
thereby constituting a polyoxypropylene poly 
ner; the oxyethylene groups being attached to 
the polyoxypropylene polymer in polyoxyethylene 
chains; the average molecular weight of the 
polyoxypropylene polymers in the mixture being 
at least 900, as determined by hydroxyl number, 
and the oxyethylene groups present constituting 
20-90%, by weight, of the mixture; said com 
pounds having a carbon soil removal value of 
at least 100. 

14. A cogeneric mixture of conjugated poly 
oxypropylene-polyoxyethylene compounds con 
taining in their structure oxypropylene groups, 
oxyethylene groups and an organic radical 
derived from a polyhydric alcohol having a 
molecular weight of less than 200; the com- : 
pounds being characterized in that all of the 
oxypropylene groups are present in polyoxypro 
pylene chains that are attached to the organic 
radical at the site of a reactive hydrogen atom 
thereby constituting a polyoxypropylene poly 
mer; the oxyethylene groups being attached to 
the polyoxypropylene polymer in polyoxyethylene 
chains; the average molecular weight of the 
polyoxypropylene polymers in the mixture being 
at least 900, as determined by hydroxyl number, 
and the oxyethylene groups present constituting 
20-90%, by Weight, of the mixture. 

15. A cogeneric mixture of conjugated poly 
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18 
oxypropylene-polyoxyethylene compounds cons 
taining in their structure oxypropylene groups, 
Oxyethylene groups and an organic radical de 
rived from a carboxylic acid amide having a 
molecular weight of less than 200; the con 
pounds being characterized in that all of the 
oxypropylene groups are present in polyoxypro 
pylene chains that are attached to the organic 
radical at the site of a reactive hydrogen atom 
thereby constituting a polyoxypropylene poly 
mer; the oxyethylene groups being attached to 
the polyoxypropylene polymer in polyoxyethylene 
chains; the average molecular weight of the 
polyoxypropylene polymers in the mixture being 
at least 900, as determined by hydroxyl number, 
and the oxyethylene groups present constituting 
29-90%, by weight, of the mixture. 

16. A cogeneric mixture of conjugated poly 
oxypropylene-polyoxyethylene compounds con 
taining in their structure oxypropylene groups, 
oxyethylene groups and an organic radical de 
rived from an arylsulfonamide having a plurality 
of reactive hydrogen atoms and a molecular 
weight of less than 200; the compounds being 
characterized in that all of the oxypropylene 
groups are present in polyoxypropylene chains 
that are attached to the organic radical at the 
site of a reactive hydrogen atom thereby consti 
tuting a polyoxypropylene polymer; the oxyeth 
ylene groups being attached to the polyoxypropyl 
ene polymer in polyoxyethylene chains; the av 
erage molecular weight of the polyoxypropylene 
polymers in the mixture being at least 900, as 
determined by hydroxyl number, and the oxy 
ethylene groups present constituting 20-90%, by 
Weight, of the mixture. 

17. A cogeneric mixture of conjugated poly 
Oxypropylene-polyoxyethylene compounds con 
taining in their structure oxypropylene groups, 
oxyethylene groups and an Organic radical de 
rived from a polybasic carboxylic acid having a 
molecular weight of less than 200; the compounds 
being characterized in that all of the oxypropyl 
ene groups are present in polyoxypropylene 
chains that are attached to the organic radical 
at the site of a reactive hydrogen atom thereby 
Constituting a polyoxypropylene polymer; the 
oxyethylene groups being attached to the poly 
oxypropylene polymer in polyoxyethylene chains; 
the average molecular weight of the polyoxy 
propylene polymers in the mixture being at least 
900, as determined by hydroxyl number, and 
the oxyethylene groups present constituting 
20-90%, by weight, of the mixture. 

18. Compounds having improved detergent 
properties, according to the formula: 

where y equals at least 15; and (C2H4O) are 
equals 20-90%, of the total weight of the com 
pound. 
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