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- This invention relates to surface active coms "

positions, and more particularly,. to surface ac:
tive compositions ‘useful in the  processing. and
finishing of textile materials..

Compounds displaying a high degree of surface 5

activity have attained a considerable degiee. of
importance in the processing:  and finishing of
textile materials. ‘Especially -is this':true:of a
class'of such compounds known 4s non-ignie sur-
face active agents, particularly those. compounds
belonging to this group-which are water-soluble.
Sueh éompounds are characterized by a high de-
gree of wetting and penétrating action, particu-
larly for aquedus -solutions - containing. ‘electro-
Iytes and -metallicsalts.
ionic surface active-agents display & far greater
stability “toward hard Water alka,h earth or
anionic surface active agents of a c_omparable de-
gree of water solubility, and -enables these com-
pounds to perform their- functions of wetting,
cleansing, penetrating or emulsifying Uundeyr: a
wide variety of operating -conditions. 'Furthei-
more, the non-ionic surface ‘active agents are us-

ually little or ot at all affected by limited comn- 24

tact with mild acid or alkalis and may be uti-
lized under such conditions without appreciably
altering their effectiveness.

In this respeet, the tion- :
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Typical of such non-ionic surface active agents
~‘are the water soluble higher fatty acid esters of ¥~

~ the polyethylene glycols (mol. -weight ‘approxi-
ma,tely 400-750) , 'and particularly the partlal or
mono-esters of predomlnantly saturated higher
fatty acid materials with such polyethylene gly-
cols.
good wetting properties, are effective ‘detergents
and emulsifiers, and as such have found wide use
in scouring, desizing, dyeing and washing opera-
tions. Since these surface active agents are gen-

erally stable and effective in hard water and in ™"

aqueous solutions containing metallic salts, they
have been found to be effective emulsifiers when
used with soaps, preventing the formation of in-

t

- These particular compounds exhibit very ‘i

i

soluble lime soaps which are ordinarily formed

by soap in hard water and which have a. tend- 45"

ency to cause specks upon the fabric being treat-
ed. Moreover, such lime soaps.are ordinarily-dif-
ficult to remove in . the rinsing. operation and
‘when deposited upon. the. fabric-act as-a water-

~proofing -agent which prevent: uniform: and-even

dyeing, The polyethylene glycol fatty acid mono-

Lt

esters are also good penetrants and; as such, act

-as ‘effective dye assistants -and leveling agents in
: the dyeing of various tybes of textile materials:
However the surface actxve propernes ofi‘the

- action product.

mentioned abovei:
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polyethylene glycol fatty acid esters and the ef—
fectiveness of these compounds for such purposes
as -are mentiohed above are governed in large
measure by the- degree of esterification of the re-
‘ :Since -the “polyethylene glycols
possess: two. hydroxyl groups available for esteri-
fieation, dpon .such reaction with an ester form-
ing. material, there may be formed eithér the
mono=ester,: thé' di-ester; .or .g mixture of the
mono-ester “and. .the :di-ester..of the particular
polyethylene glycol-so treated, depending upon
the proportions. of the reacting ‘materials to each
other and the conditions .of -reaction: While it
is evident:that the properties and characteristics
of:these esters will-be widely dissimilar from each
othér-and among themselves when various kinds
of "ester forming materials are employed, it will
glso -be:found -that the:mono-ester and .the di-
ester:of 'ai-polyethylene glycol will show: widely
divergent. characteristics as-regards’ their surface
active properties, water solubility, ete., even: when
the: ester forming material employed in prepar-
ing . these products-is.the same in each case. For
example; the saturdted:higher fatty acid mono-
‘estel‘s oT polyethylene glycols havmg a moleculal
Ipletely soluble: in water, decleasmgly coluble in
oil, and possess surface active characteristics pe-
‘culiar to.ithe non-ionic.surface active agents
‘The “saturated higher fatty -
-acid: diesters of -polyethylene glycols having a
‘molecular weightsof 1000.and lower are water in-
soluble, oil: soluble, and possess relatively few of
:the ‘surface active properties useful in suc¢h tex-
‘tile applications:as are set forth above, especially
for such applications where complete water solu-
Jbility is @ necessity. - Therefore, the presence of
gny substantial amount of the di-ester in admix-
ture with the mono-ester would have a tendency
to-appreciably decrease the Surface activity char-
-acteristic of ‘the saturated higher fatty acid
-mono-esters of - the . polyethylene glycols and
»thereby :seriously hmlt the usefulness ‘of these
compounds

:In. preparing these-esters ih the conventional
:zmanner,‘ by direct esterification of the fatty acid
~and:the:.glycol.the degree of esterification. is
'normallycontrolled by the amount of the react-
sants employed, that is, th folécular relatlon to
‘edeh other and by the conditions 'governing the
& 1:eact10n . Thus, for example -if equimolecular
-amouits of the fatty acid and polyethylene glycol

Tare reacted ‘together ander- conditions favorable -

~for esterlﬁcamon theoretlcally the mono-ester
should essent1a11y be formed in preference fo tne :



di-ester. - Similarly, if two moles of the fatty
acid are reacted with one mole of polyethylene
glycol and a substantially complete reaction is
obtained, only the di-ester is formed. However,
it has been found that in preparing the mono-
ester ‘of the polyethylene glycols; -substantial
amounts of the di-ester are formed, even when
the molecular proportions of fatty acid to glycol
are such as to favor the theoretical formation of
only the mono-ester. Therefore, in order to

tions involving separation -of the:di-ester and
the unreacted constituents must be. employed,
rendering the process more .involved and more
costly than is desirable.

There has recently been developed for com-.
mercial use a series of mono-methylated poly-

ethylene glycols, ranging in average molecular

compounds have physical properties very similar
to the polyethylene glycols of comparable molecs
ular weight, and while the presence of the meth-
oxy group-increases their compatibilities - with
hydrocarbon-type materials, they are completely
water soluble. ‘These compounds; when esteri-
fied with the saturated higher fatty acids, espe~

cially those containing from about 12 to 16:car-.

bon atoms, form non-ionic surface active agents
not only similar in their properties and.charac-
teristics to the analogous polyethylene glycol
mono-esters, but also of greatly enhanced sur-
face activity and wetting power.  .Since ; the
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obtain the pure mono-ester, a series of opera-- = -
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the sinking of a 5 gram skein of unboiled, grey,
2 ply cotton yarn in a standard period of time
when the skein, carrying a hook of standard
weight, is held beneath the surface of the wetting
solution by a heavier weight.. The value of the
concentration. to cause sinking in the standard
time is' obtained by interpolation from a curve
plotted from average values of sinking times
determined with known concentration of wetting
agents.

Inversely, this method also consists of deter-

- mining the time required for 5 gram skeins of

15

unboiled, grey 2 ply cotton yarn when weighted
with a sinker of standard weight to sink when

submerged in a2 solution of standard concentra-

-tion of wetting agent. The time of sinking is an

indication of the wetting qualities of the particu-

~lar wetting agent utilized. This is the method
weight -from approximately 350 to 750.- These : :/

20

utilized in the present invention to determine
the comparative wetting power of the various

" compositions so tested. It will be noted that this
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methoxy polyethylene. glycols have only  one -

hydroxyl group available for esterification; the
possibility of di-ester formation such as normally
occurs in the. esterification of the :polyethylene
glycols is eliminated and essentially: pure.fatty
acid mono-esters may. be prepared. Thetrefore,
such esters prepared by the direct esterification
of the saturated higher fatty acids and. the meth-
oxy.. polyethylene  glycols, represent a  distinet
improvement over fhe polyethylene .glycol fatty
acid esters in that they may be more easily pre=
pared, that essentially the pure ester can be ob-

tained, and in that such esters possess a:higher -

degree of surface activity - and wetting : power
than do the correspondmg polyethylene glycol
fatty acid esters.

However, in preparing these esters we ha,ve
discovered that the surfaceactivity of such prod-
uets prepared by the esterification: of ‘the: meth-
oxy - polyethylene . glycols “and : the .saturated
higher fatty acids may be further improved by
limiting the extent of the reaction so that the
resultant reaction product possesses :an -acid
value within the range of approximately. 26-43.

We hayve further found that optimum wetting
power of such products is obtained only w1thm
the range of an acid value of 26-43.. i

By the term:“acid. value” .as utilized: 1n the
present invention is meant the number of milli-
grams of potassium hydroxide required: to .neu-
tralize -2 one gram sample of the- materlal so
tested.
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- By the term “wetting power” or: “wettlng efﬁ- .85

‘ciency,” as utilized 'in:the. present. invention;. is
~meant-the -speed: of - wetting ras: determined.: by
means of the Drave’s:test, which::is theé -official
.method for the  evaluation :of wetting. agents
adopted by the American_Association;of‘ Textile
gChemists and Colorists and outlined in.the '944

-70

1h

.rials.
vide an.inert gaseous blanket to prevent dis-
coloration of the reaction product from the air,
-and. aids in the removal of -the water of reac-
:tion. . :The Teaction mixture is then brought to
‘g~ temperature. of 127°x3° C.
-tained-for:the duration of the reaction. After

test indicates the wetting quality of a solution
of- the wetting agent upon a textile surface and
does not measure the surface tension directly.

Incarrying .out our invention, equimolecular
amounts of a methoxy polyethylene glycol and a
fatty acid material composed essentially of sat-
urated higher fatty acids are charged to a suit-
able .reaction apparatus, together with a small
amount of g catalytic agent. The charge is then
heated to a predetermined temperature, sufficient
to promote reaction between the glycol and fatty
acid: material, the water of reaction being con-
tinuously removed as formed. At various time
intervals, a small portion of the reacting mate-
rials is withdrawn from the. reaction vessel and
tested both for acid value and wetting power. In
this ‘manner, the wetting power of the reaction
product is determined at various stages of esteri-
fication, and the trend of increased or decreased
wetting power in relation to the acid value,
which is an indication of the extent of the ester-
ification reaction, may be followed, and the point
or acid value range within which the wetting

power is at its greatest may easily be determined.

‘'To demonstrate the present invention, the fol-
lowing illustrative examples are set forth.

Example I

o Parts by weight
Methoxy polyethylene glycol. (average :
. mol. weight 550) __-___________..___ 2125.0
Neofat-11. (appiox. 90%: lauric-acid, 9%
. myristic acid, 1% unsaturated fatty
acids) ((mol. wt. 203; acid value—276)

430.0
Para-toluene sulfonic acid

8.15

The above materials are charged to a three-
neck flask equipped with a tube arranged so as

to extend beneath the surface of the charged

material to:provide entry for an inert gas, such
as carbon dioxide, and with a condensor to col-
lect and remove the water of reaction. Heat-

-ing is-begun and a stream of carbon dioxide is
‘started bubbling through the admixture to pro-

vide' moderate .agitation of the reacting mate-
The carbon dioxide also serves to pro-

which is main-

:reaching the -reaction temperature, 100 grams
samples of the reaction mixture are removed at
regular time: 1ntervals and are tested for acid
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value and wetting efficiency: * It was found that
the wetting efficieney of the samples so tested
was at its maximum ‘at an acid value of: 335
and that it suddeénly fell off: at a pomt below
an acid value of about-26.:

The - following - table demonstrates the tests
made .

Elapsed time ‘| Draves sinking] +
after reaching | 4 ¢iq Valite | Time 2 gm. per
potative before | . Of sample . liter in distilled
testing sammé" o water et 25°C.
Hours I - Seconds
1 40.5 D5
2 335, 10
3 * 30,0 =104
4 26.0 > 11,1
5 19.4 19.8
Example IT "

“The’ reaction  described -in “Example I, em-
ploying the same:materials-in the same amounts,
. .was, repeated at- a reactxon temperature of
109°71° C. The results obtamed upon. testing
100 grams samples, withdrawn’ at regula1 inter-
vals, are ag follows. -

Elapsed time Draves Sinking|
after reaching | 4 i3 valne | Time 1 gm. per
reaction tem- | oo’ |liter in distilled
perature before water at 250 O,
testing sample
Hours Seconds
° 23 | g
1, 3 . :

Lo B B

1% X X

2% 8.2 -98.4

3% 22.7 40.2

424 18.5 421

The percentage of ester formed in the above
reaction at an acid value of 43 is approximately
43% by weight of the components present in
the reaction mixture,

From the above table it can be seen that the
optimum wetting efficiency of the reaction prod-
uct at® various stages of esterification lies with-
in the range of acid value of approximately 28
to 43. At a point slightly:below acid value 28,

the wetting éfficiency begins to decrease and be-

comes worse as the reaction nears completion.
Therefore, the above trend indicates that not
only will the wetting efficiertcy of the pure ester
obtained by carrying the reaction to completion
be lower than the wetting power of a reaction
mixture exhibiting in the instant case, an acid
value within the range of approximately 28 to
43, but also that the opfimum wetting efficiency
of the products secured by such-reaction lies
within a certain specific- range of -acid -value.
These facts are further borne out in the fol-
lowing example. oo

E:z:ample UI

. : . Parts by weight
Methoxy polyethylene glycol  (average

mol. weight, 550) - e
- Distilled coconut fatty acids (mol. weight,

224) (acid value—250) __ oo
Para-toluene sulfonic acid_ ..o -

10
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* The reaction was ¢arried out according: to: the
procedure outlined -in Example I. and the fol~
low1ng results Were obtamed

ElapsedItizne k ‘ S
. e Draves Sinking -
: aég’éggg%ﬁ% Acui Value Time4 gms. per| : .
. perature before. “of sample |liter in distilled”

| testing samaple | * - ¢\ Water st 27

Seconds

‘The percentage of ester: formed at an acid
value.of. 43, utilizing the above reactants in.the
proportlons set forth, is. approx1mately 40.0%
by Welght of the compo*ients present in the re-
action mixture.

.Here again, optlmum wetting efﬁc1ency was ob-
tained within a. specific acid value. range, with
2 sudden .deterioration of the wettlng efﬁc1ency
occurring at an acid.value, slightly less than ap-
proximately .97 . and contmually becoming worse
as, the reaction approached’ completion.

Therefore by limiting. the extent. of the reac-
tlon involving the methoxy polyethylene glycols

‘and the saturated higher fatty acids to a point

within an acid value range of approximately 26

“to 43, compos1t10ns may be obtained. which not

only exhibit pronounced surface active proper-
ties, but which also possess wetting powers sub-
stantially superior to those of the analogous pure
esters.

The compositions of the present invention are
readily water soluble, and when agitated produce
a veluminous amount of foam. These composi-
tions . possess excellent cleansing and emulsify-
ing properties and may be utilized in conjunction
with soap to prevent the formation 'of insoluble
lime soaps or to disperse any lime soaps already
formed.- They are stable in hard water and un-
der mildly acid and alkaline conditions and show

"no appreciable decrease in the effectiveness of

50
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their wetting properties under such conditions.
The compositions of the present invention are
also excellent dispersants and as such may be
utilized to promote more level dyeing of fabrics.

‘While the products of the present invention
and the processes of making the same, as out-
lined above, constitute preferred embodiments of
the present invention, changes may be made

3. therein without departing from the scope of the

present invention as deﬁned in the appended
claims.

‘What is claimed is;

1. A surface active composition comprising, in -
admixture, at least 40 per cent by weight of an
ester of a mono-methylated polyethylene glycol
having a molecular weight within the range of
approximately 350-750 and a fatty acid material,
said fatty acid material being composed essen-
tially of saturated higher fatty acids, a mono-
methylated polyethylene glycol, having a molecu-
lar weight within the range of approximately
350-750, and a fatty acid material composed
essentially of saturated higher fatty acids, the
said glycol and the said fatty acid material be-
ing present in approximately equivalent molar
proportions, said composition having an aecid
value within the range of 26-43.

2. A surface active composition comprising in
admixture, at least 40 per cent of an ester of &
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oeno-methylated polyethylene glycol having a
molecular weight within the range of approxi-
mately 350-750 and coconut fatty acids, a mono-
methylated polyethylene glycol having a molecu-
lar weight within the range of approximately
350-750, and coconut fatty acids, the said glycol
and the said fatty gcids belng present in ap-
prox1ma,tely equlvalent molar proportions, said
composition having -an -acid value. within the
range of 26-43. _

3. A surface active composition comprising, in
admixture, at least 40 per cent by weight of an
ester of a mono-methylated polyethylene glycol
having a molecular weight within the range of
approximately 350-750 and lauric acid, a2 mono-
methylated polyethylene glycol having a molecu-~
lar weight within the range of approximately
350-750, and lauric acid, the said glycol and the
said fatty acid being present in approximately
equivalent molar proportions, said composition
having an acid value within the range of 26-43,

4. A surface active composition comprising, in
admixture, at least 40 per cent by weight of an
ester of a mono-methylated polyethylene glycol
having a molecular weight within the range of
approximately 350-750 and myristic acid, a mono-
methylated polyethylene glycol having a molecu-
lar weight within the range of approximately
350-750, and myristic acid, the said glycol and

the said fatty acid being present in approximately .

equivalent ‘molar proportions, said composition
having an acid value within the range of 26-43.
5. A method of preparing a surface active

2,628,136
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composition - comprising the process of effecting
esterification- of approximately equivalent molar
proportions of a fatty acid material with a mono-
methylated polyethylene glycol having a molecu-
lar weight within the ‘range of approximately
350750, said fatty acid material being composed
essentially of saturated higher fatty acids,
wherein said esterification is carried to at least
40 per cent completion of esterification and
wherein the esterification is halted Wlthln an acid
value range: of 26—43

HERMAN B .GOLDSTEIN.
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