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ALKCXY SURFACTANTS HAVING INCREASED CLOUD
POINTS AND METHODS OF MAKING THE SAME

FIELD OF THE INVENTION

The present invention relates generally to the field of surfactants
and methods of making the same. in particularly preferred form. the
present invention relates to nonionic surfactants having increased cloud

points and to methods of making the same.

BACKGROUND AND SUMMARY OF THE INVENTION

The clouding behavior of surfactants in waler with increasing
temperature has several practical applications For example the
defoaming action of surfactants becomes effective just above their cloud
point See Ctenetai Anionic Hydrotropes for industrial and Insfitutional
Rinse Aids JADCS; 83(8); 1078; 1886 (the entire content of which s
incorporated expressly hereinto by reference). An end user will therefore
select a particular surfactant for specific problem solving abilities such as
wetting detergency foaming defoaming and the like, in ¢leaning
applications such as machine dish washing. the properties noted above
are important, Since the water temperature in dish washing applications
is relatively high the surfactant selected often cannot meet ali of the
desired performance critetia  As a resuit, additives are typicafly included
with the surfactant to achieve the desired solubilization However offen
times. when all other properties of the surfactant are in agreement for a
specific application, offen the surfactant s cloud point is too low  While the
cloud point can be engineered by aliering the surfactant's chemical
structure such structural aiteration usually is accompanied by a change in
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one of its other properties thereby making it no longer useful for the

intended application

Recently it has been suggested that certain electrolytes may be
added s0 as to adjust the cloud point of a block copolymer surfactant
comprised of an sthylene oxide (EQ) and propylene oxide (PO) units.
Pandya st al, Effect of Additives on the Clouding Behavier of an Ethylene
Oxide-Propylene Oxide Block copolymer in Agueous Sofution': J.M S-
Pure Appl. Chem; A30(1}; 1; 1993 (the entire content of which is expressly
incorporated hereinto by reference). However. the fechnique described in
this paper involves the addition of foreign materials often adding exira
cost and unwanted Interferences in the surfactant’s performance.

Polyether polyol surfactants are typically prepared by the reaction
of monomeric or polymeric initiztors containing one ar more active
hydrogen-containing group(s) such as OH, NH; NH, CO;H and the ke,
with alkylene oxides. The alkylene oxide reactions with the active
hydrogen-cantaining compounds are catalyzed with alkaling cataiysts
such as potassium hydroxide and sodium hydroxide. At the end of the
reaction the catalystis deactivated by either removing the catalyst
physically from the resulting reactant mixture or by adding an acid such
as acetic acid. phosphoric acid, suifuric acid and the like in order to
neutralize the catalyst. The most cost-effective way of deactivating the
alkaline catalyst is by neutralizing the cataiyst with an acid and leaving the
resulting salt physically in the polyether polyol reaction product

It has now been surprisingly discovered that by neutralizing a
surfactant which is the alkaline-catalyzed reaction product between a
monomeric or polymeric compound (initiator) having at least one active
hydrogen group and an alkylene oxide with a fatty acid, the cloud point of
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the surfactant may be raised as compared to otherwise identical

surfactants which have not been neutralized (ie non-neutralized
surfactants) and/or otherwise identical surfactants that have been
neufrafized with conventional non-fatty acids. such as acstic acid.

phosphoric acid, sulfuric acid and the like.

These and other aspects and advantages will become more
apparent after careful consideration is given to the following detalied
description of the preferred exemplary embodiments thereof.

DETAILED BESCRIPTION OF THE INVENTION

The preferred surfactants empioyed in the practice of the present
invention incfude the alkaline-catalyzed reaction products between a
monomeric or polymeric initiator having at least one active hydrogen-
containing group with an aikylene oxide (e g.. polyether polyols).
Especially preferred surfactants include at least one of an alcohal
alkoxylates and block copolymers of ethylene oxide (EC) and propylene
oxide (PO} The preferred alcohol alkoxylates have the general formuia:

RA-(EQ)n-{PO)a-OH

where R1 is a C8-C30 alkyl, alkenyl alicyclic or aromatic hydrocarhon.
and m and n are each. independent of one ancther numbers from 0 to
100 provided that the total of m+n is 2 to 100, The alcohol afkoxylates
most preferably include an alcohol chain haﬁing from 1 o 25 carbon
atoms and most preferably include a linear aky! alcohol alkoxylates and
alkylpheno! alkoxylates {e.g dodecyl alcohol ethoxylates iridecyl alcohol
.ethoxylates. nonylphenol ethoxylates, octylphenol ethoxylates and the
like). Suitable aleohol alkoxylate surfactants are commercially available
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from BASF Corporation under the trademarks PLURAFAC® and
ICONOL ™.

The preferred block copolymers of EO and PO units will typically
have a number average molecular weight of from 500 to 15 000
nreferably between 1 000 fo 10.000. Suitable block copolymers of EO
and PO are commercially available from BASF Corperation under the
registered trademark TETRONIC®.,

Virtually any saturated or unsaturated fatty acid may be employed
in the practice of this invention. Preferably the fatly acid will have at least
8 carbon atoms in its chain. Most preferably, C8 up io C24 fatty acids are
employed Specific examples of preferred fatty acids include caprylic
acid capric acid lauric acid, myristic acid palmitic acid palkmitoleic acid
stearic acid. oleic acid vaccenic acid. linoleic acid. arachidic acid behenic
acid erucic acid and lignoceric acid. in addition the fatty acids may be
supplied by natural sources such as fail oil coconut ofl paim kernel oil
animal fats. ofive ofl. butter fat. corn oil tihseed oil. peanut il fish oil,

rapeseed ofl and the like.

The fatty acid is employed in amounts sufficient to neutralize
the alkaline cataiysts (typicaily potassium hydroxide. sodium
hydroxide or the like) employed in the reaction of monomeric or
polymerie alcohals containing one or more active hydrogen-
containing group(s} with alkylene oxides. By the term neutralize”
is meant that the resuiting surfaciant following the addition of the
fatty acid has a pH of between about 5.5 to about 8.5, mere
preferably about 7 G +/- 0.8, The falty acid is preferably employed
in an amount which increases the cloud point temperature of the
surfactant by between about 2°C to about 50°C more preferabiy,
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between about 5°C to about 35°C as compared to the
unneutralized surfactant andfor the surfactant wiich has been
neutralized conventicnally {i.e., neutralized with nen-fatty acids
such as acetic acid phosphoric acid, sulfuric acid and the likey it
should of course be understood that the cloud point temperature
increase achieved by the present invention is dependent upon the
particular surfactant that is neutralized with the fatty acid. Thatis
some slirfactants will experience a greater cloud point temperature
increase as compared io other surfactanis. Most preferably the
fatly acid will be employed in amounts sufficient to neutralize the
alkalfine catalyst used in the production of the surfactant to a pH
range of between about 6 5 fo about 8.5

The present invention will be further described by reference fo the
following non-fimiting examples

The fallowing nenienic surfactants identified as surfactants S1 - 85
commercially available from BASF Corporation were employed in the
following Examples:

$1=TETRONIC® 90R4: A tetrafunctiona) block sthylene-oxide-
propylene oxide copolymer with terminal secondary hydroxyl groups.

82 = PLURAFAC® D-25: A monofunctional fatty alcohot onte which
is added propylene oxide and ethylene oxids,

83 = PLURAFAC® RA30: A polyoxyethylena-polyoxypropylene
block monool a mixture of fatty monohydroxyl alcohols, terminated with
oxypropylene units, having an OH nurmber of shout 90.
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84 = PLURAFAC® RA40: A polyoxyethylene-polyoxypropylene
block monool a mixture of fatty monchydroxyi atcohols, terminated with

oxypropylene units. having an OH number of about 69,

S5 = ICONGL " OP-10: A water-soluble nonionic surfactant
composed of a T0-mole adduct of octyiphenol

S6 = ICONCL * NP-3; A water-soluble nonionic surfactant

composed of a 8-moie adduct of nonylphenol

A cloud point is the temperature at which a surfactant solution
becomes cloudy. The cloud points were determined on the samples
listed in examples 81-86 as ouffined below. The method was
appiicaidte {o both neutralized product and in-process samples
{unnautralized}. The process was ferminated often by checking the
cloud point of the in-process sample (unneutralized} to the set
commercial specification of the product neutralizad with
conventionzi acids or after removal of the catalyst The defermined
cloud points of the unneutralized process samples were the same for

the neutralized commercial samples.

Cloud paints were determined by forcing a surfactant sclution of
known concentration in water or water solvent mixture to cloud by
adjusting its ternperature. The solution temperature at which the clouding
solution becomes clear was recorded was determined fo be the cloud

paint for the surfactant.
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Example 1: Unneufralized sarmples of nonionic surfactants
identffied in Table 1 were neutralized with oleic acid and tali oil fatty acid.
The cloud points of the samples were measured before and after
neutralization. The results appear in Table 1.

5] TABLE 1
i Surfactant | Specifications’ NMeasured™ | Fatty Acid Resultant Change
pH Cloud Pt G [ Cloud PL °C pH Cloud PL.'C
&1 7.548.5 3844 425 Oleic A 45.5
32 5-8.5 52-62 55.5 ; ! 75 §8.7
S3 : " 35-38 382 ) " 7.8 524
54 " 2227 26.3 ! 7.2 31.8 :
55 . B7E ! B63-67 548 : N 7.5 80.2 !
N ]
31 7.5-85 . 39-44 42.5 Tall Qil FA T3 454
52 565 5262 - 85,5 " 78 67.9
Sa " 35-39 38.2 " 78 ! 50.5
84 " 2227 26.3 ! ) 7.8 33.5
85 &7 8 B3-67 649 ! 78 7.0

* Al cloud peints were measured on a 1% agueous solution of the surfactant. The
values given are the specification range for products newdralized with acetic acid or
ohosphoric acid

™ These cloud points were measured using the unnettralized surfactants.
10

The data show that the addition of oleic acid to each of the nonionic

surfactants ingreased their respective cloud points.

Example 2: Unneutralized samples of surfactant S6 (ICONCL ™
NP-8) was neutralized with several fatty acids identified below in Table 2.
15 The pH and 1% agueous cloud points after neutralization were measured
with the resulfs being noted in Table 2 below
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JABLE?Z
[Surfactant ; _ Specificafions” | Measured™ Fatty Acid Resultant Change
' pH Cloud Pt C i Cloud Pt. G pH Cloud P °C
39 838 62-56 522 Oleic 8.8 arz.2
! v " ! Capric 6.2 614
N ! " . ! Palmitic 8.6 805
" " " N - _Coconut FA 8.3 871

* Al cloud points were measured on a 1% aguenus solution of the surfactamt. The
vallies given are the specification range for products neutralized with acetic acid or
phespharic acidg

5 ™ These cloud points were measured using the unneutralized suiractants.

It was observed that nsutralization with fatly acids increased the
eloud point of the nonionic surfactant,

Example 3: Example 2 was repeated except that blends of acetic
10 acid and oleic acid were employed 1o neliiralize an unneutralized sample
of surfactant 6. The results appear in Tabie 3 below

TABLE 3
| Surfactant Resultant Changes !
! pH Cloud PL 7C
- 88 neutralized with 5:1 olgic acid:acatic acid by weight 5.8 §5.1 :
86 neutralized with 17 5.1 oleic acid:acetic anid by weight 6.5 73.6

The data above reveal that higher ratios of the fatty acid are
15 needed in order to achieve a cloud point increase.

Example 4 {Comparative]: Various amounts of oleic acid were
added to a commercial sample (already neutralized with acetic acid) of
surfactant 88. No increase In cloud point was observed,

Frrtkartesh ket ek Sk 1 ek
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While the invention has been described in connection with what is
presenﬁy considered 10 be the most practical and preferred embodiment.
it is to be understood that the invention is not to be limited 1o the disclosed
embadiment but on the contrary s intended to cover various

5 medifications and equivalent arrangements included within the spirit and

scope of the appended claims.
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WHAT IS CLAIMED (S:

1. A surfactant composition comprising an alkaline-catalyzed
alkoxy surfactant, and an amount of a fatly acid sufficient to neutralize the
alkaline catalyst and effect an increase in ¢loud point temperature of the

surfactant.

2. The surfactant compasition of claim 1 wherein the surfactant is
a an alkaline-catalyzed reaction product between a monomeric or
polymeric alcohol having at least one active hydrogen-containing group

and an alkylene oxide

3 The surfactant composition of ¢laim 2 wherein the active
hydrogen-containing group is af least one selected from the group
consisting of OH. NH; NH and COxH.

4, The surfactant composition of claim 1. wherein the surfactant
comprises at least one of an alcoho! aikoxylate and a block copalymer

comprised of ethylene oxide and prapyiene oxide unis.

5. The surfactant composition of claim 1. wherein the surfactant

has the formula;
R1-(EO)m~{PO}r-OH.

where R1 is a C8-C30 alkyl, alkeny! alicyclic or aromatic
hydrocarbon. and m and n are each independent of one another.
numbers from 0 to 100 provided that the total of m+n is 2 to 100,
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6 The surfactant composttion of claim 1, wherein the surfactant
comprises a block copolymer comprised of efhylene oxide and propylene
oxide units having a number average molecular weight of from 500 to
15,000,

7 The surfactant composition as in any one of claims 1-6. wherein

the fatly acid has from 8 to 24 carbon afoms.

8. The surfactant compaosition as in claim 7. wherein the fatty acid
is at least one seiected from the group consisting of caprylic acid capric
acid lauric acid. myristic acid palmitic acid palmitoleic acid stearic acid,
ofefc acid. vaccenic acid lincleic acid arachidic acid behenic acid erugic

acid and lignoceric acid.

9. The surfactant cormpaosition as in claim 8. wherein the fatty acid
is derivad from at least one of tall il coconut oil, palm kernel off animal
fats olive oll butier fat corn oil linseed oil peanut oil fish oif and

rapeseed oil.

10. The surfactant composition as in claim 1. wherein the fatly acid
is present in an amount sufficient to achleve a pH of the surfactant

composition of between about 5 5 to about 8.5..

11. The surfactant composition as in claim 10, wherein the faity
acid is present in an amount sufficient to achieve a pH of the surfactant

composition of about 7 0+-08 .

12 The surfactant compaosition as in claim 1. wherein the fatly acid

is present in an amount sufficient to increase the cloud point temperature
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of the surfactant by between about 2°C to about 50°C as compared to the
unneutralized surfactant andfor the surfactant which has been neutralized

with non-fatty acids,

13. The surfactant composition as in ¢laim 12 wherein the fatty
acid is present in an amount sufficient to increase the cloud point

temperature of the surfactanf by between about 5°C to about 35°C.

14. The surfactant of claim 1 wherein the surfactant comprises at
least one of an aleohol alkoxylate of ethylene oxide/propyiene oxide or a
block copolymer comprised of ethylene oxide andfor propylene oxide

units

15. A method of adjusting the cloud point temperature of a
aikaline-catalyzed alkoxy surfactant comprising adding to an alkaline-
catalyzed alkoxy surfactant an amount of a fatty acid sufficient to
neutralize the alkaiine catalyst and thereby raise the cloud point

temperature of the surfactant.

18. The method of claim 15 wherein the surfactant is a an
alkaline-cataiyzed reaction product between a monomeric or polymeric

alcohol having at least one OH group and an aikyleneg oxide.

17. The method of claim 15 wherein the surfacfant comprises at
least one of an alcohol alkoxylate of ethylene oxide/propyiene oxide or a
block copolymer comprised of ethylene oxide andfor propyiene oxide

unifs.
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18. The method of claim 15 wherein the surfactant has the

farmuila:
R1-(EQ)m~{PC),-OH.

where R1 Is a C8-G30 alkyl, alkenyt alicyclic or aromatic
hydrocarbon, and m and n are each independant of one another
numbers from 0 to 160, provided that the totat of m+n is 2 to 100,

189. The method of claim 15. wherein the surfactant comprises a
block copolymer comprised of ethylene oxide and propylene oxide units

having a number average molecular weight of from 500 to 15,000,

20. The method as in any one of claims 15-19. wherein the fatty

acid has from 8 to 24 carbon atoms.

21. The methed as in claim 20 whereln the fatty acid is at least
one selected from the greup consisting of caprylic acid capric acid. lauric
acid myristic acid, paimitic acid, paimitoleic acid, stearic acid oleic acid
vaccenic acid. linoleic acid, arachidic acid behenic acid, erucic acid and

lignogceric acid.

22. The method as in ¢laim 20 wherein the fatty acid is derived
from at least one of tall oil. coconut oil, paim kerne! oil. animai fats olive

oil, buiter fat corn ofl linseed oil peanut oif fish oif and rapeseed oll.

23. The method as in claim 1§ whersin the fatly acid is present in
an amount sufficient to achieve a pH of the surfactant composifion of
between about 5.5 to about 8 5.,
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24. The method as in claim 23. wherein the fatty acid is present in
an amaunt sufficient to achieve a pH of the surfactant compaosition of
about 7.0 +/-0.8.

25, The method as in claim 15, wherein the fatty acid is present in
an amount sufficient to in¢rease the cloud point temperature of the
surfactant by between about 2°C to about 50°C as compared to the pH of

the surfactant having the unneufralized acid catalyst present therein.

26. The method as in claim 25 wherein the faify acid is present in
an amount sufficient to increase the cloud point temperature of the
surfactant by between about 5°C to about 356%C.

27, The methed as in claim 25. wherein the fatty acid is present in
an amount sufficient to deactivate the catalyst and establish 2 pH of the
surfactant of between 5510 8.8,
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AMENDED CLAIMS
Received by the International Bureau on 25 April 2006 (25.04.2006)
+ STATEMENT

L. A surfactant composition comprising:
an alkaline-catalyzed alkoxy surfactant formed in the presence of an alkaline catalyst,
and
4 salt of:
said alkaline catalyst, and
a straight-chain fatty acid having from 8 to 24 carbon atoms,

wherein the pH of said surfactant composijtion is between about 5.5 and about 8.5.

2. The surfactant composition of claim 1 wherein said alkaline-catalyzed alkoxy
surfactant comprises the reaction product of a monomeric or polymeric alcohol having at least
one active hydrogen-containing group and an alkylene oxide in the presence of said alkaline

catalyst.

3. The surfactant composition of claim 2 wherein said active hydrogen-containing

group is at least one selected from the group consisting of OH, NH;, NH, and COH.

4, The surfactant composition of claim 1 wherein said alkaline-catalyzed alkoxy
surfactant comprises at least one of an alcohol alkoxylate and a block copolymer comprised of

ethylene oxide and propylene oxide units.

5. The surfactant composition of claim 1 wherein said alkaline-catalyzed alkoxy

surfactant has the formula;

AMENDED SHEET (ARTICLE 19)
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RI-(EO)u-(PO):-OH

where R1 is a C6-C30 alkyl, alkenyl, alicyclic, or aromatic hydrocarbon, and m and n
are each independent of one another numbers from 0 to 100 provided that the total of m+n is 2

to 100.

6. The surfactant composition of claim 1, wherein said alkaline-catalyzed alkoxy
surfactant comprises a block copolymer comprised of ethylene oxide and propylene oxide

units having a number average molecular weight of from 500 to 15,000.

8. The surfactant composition 4s in ¢laim 1, wherein said straight-chain fatty acid
is at least one selected from the group consisting of caprylic acid, capric acid, lauric acid,
myristic acid, palmitic acid, palmitoleic acid, stearic acid, oleic acid, vaccenic acid, linoleic

acid, arachidic acid, behenic acid, erucic acid, and lignoceric acid.

9. The surfactant composition as in claim 6, wherein said straight-chain fatty acid
is derived from at least one of tall oil, coconut oil, palm kernel oil, animal fats, olive oil,

butter fat, corn oil, linseed oil, peanut oil, fish oil, and rapeseed oil.
11, The surfactant composition as in claim 1, having a pH of about 7.0 +/- 0.9.

12. The surfactant composition as in claim 1, wherein the cloud point temperature
of said surfactant is jncreased by between about 2°C to about 50°C as compared to the
unneutralized surfactant and/or a surfactant which has been neutralized with non-straight-

chain fatty acids.

AMENDED SHEET (ARTICLE 19)
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13.  The surfactant composition as in claim 12 wherein the cloud point temperature

of said surfactant composition is increased by between about 5°C to about 35°C.

14.  The surfactant of claim 1 wherein said alkaline-catalyzed alkoxy surfactant
comprises at least one of an alcohol alkoxylate of ethylene oxide/propylene oxide or a block

copolymer comprised of ethylene oxide and/or propylene oxide units.

15. A method of adjusting the cloud point temperature of a surfactant composition
including an alkaline-catalyzed alkoxy surfactant formed in the presence of an alkaline
catalyst comprising adding to the surfactant composition an amount of a straight-chain fatty
acid having from 8 to 24 carbon atoms sufficient to achieve a pH of the surfactant
composition of between about 5.5 and about 8.5 and thereby raise the cloud point temperature

of the surfactant composition.

16.  The method of claim 15 wherein the alkaline-catalyzed alkoxy surfactant
comprises the reaction product of a monomeric or polymeric alcohol having at least one OH

group and an alkylene oxide in the presence of the alkaline catalyst.

17.  The method of claim 15 wherein the alkaline-catalyzed alkoxy surfactant
comprises at least one of an alcohol alkoxylate of ethylene oxide/propylene oxide or a block

copolymer comprised of ethylene oxide and/or propylene oxide units.

18.  The method of claim 15 wherein the alkaline-catalyzed alkoxy surfactant has

the formula;

AMENDED SHEET (ARTICLE 19)
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Rl '(Eo)m' (Po)n‘OH

where R1 is a C6-C30 alkyl, alkenyl, alicyclic, or aromatic hydrocarbon, and m and n
are each independent of one another numbers from 0 to 100, provided that the total of m+n is

2 to 100.

19.  The method of claim 15, wherein the alkaline-catalyzed ulkoxy surfactant
comprises a block copolymer comprised of ethylene oxide and propylene oxide units having a

number average molecular weight of from 500 to 15,000.

21.  The method as in claim 15 wherein the straight-chain fatty acid is at lcast onc
selected from the group consisting of caprylic acid, capric acid, lauric acid, myristic acid,
palmitic acid, palmitoleic acid, stearic acid, oleic acid, vaccenic acid, linoleic acid, arachidic

acid, behenic acid, erucic acid, and lignoceric acid.

22.  The method as in claim 15 wherein the straight-chain fatty acid is derived [rom
at least one of tall oil, coconut oil, palm kernel oil, animal fats, ofive oil, butter fat, corn oil,

linseed oil, peanut oil, fish oil, and rapesced oil.

24.  The method as in claim 15, wherein the straight-chain fatty acid is added in an

amount sufficient to achieve a pH of the surfactant composition of about 7.0 +/- 0.9.

25.  The method as in claim 15, wherein the straight-chain fatty acid is added in an
amount sufficient to increase the cloud point temperature of the surfactant composition by

between about 2°C to about 50°C as comparcd to the pH of a surfactant having the

AMENDED SHEET (ARTICLE 19)
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unneutralized alkaline catalyst present therein.

26.  The method as in claim 25 wherein the straight-chain fatty acid is added in an
amount sofficient to increase the cloud point temperature of the surfactant composition by

between about 5°C to about 35°C.

27.  The method as in claim 25, wherein the straight-chain fatty acid is added in an
amount sufficient 1o deactivate the alkaline catalyst and establish a pH of the surfactant of

between 5.5 to 8.5.

AMENDED SHEET (ARTICLE 19)
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STATEMENT UNDER ARTICLE 19(1)

Claims 1 and 15 have been amended to add that the alkaline-catalyzed alkoxy
surfactant is formed in the presence of an alkaline catalyst. Claims 2 and 16 have been
similarly amended.

Claims 1 and 15 have also been amended to specify that the fatty acid is a straight-
chain fatty acid having from 8 to 24 carbon atoms. Support for this is found in the
specification and in claims 8, 9, 21, and 22, in which each of the claimed fatty acids is a
straight-chain faity acid, or source thereof, as opposed to a branched fatty acid, and in which
each of the claimed fatty acids has from 8 to 24 carbon atoms, or is a source thereof.

A pH of the surfactant composition is now claimed in claims 1 and 15 to clearly define
the subject matter for which protection is sought.

Claim 1 has also been amended to specify that a salt of a fatty acid and an alkaline
catalyst is present in the surfactant composition.

The rest of the claims have been amended based on the amendments to claims 1, 2, 15,
and/or 16 or are non-substantive amendments.

With regard to the novelty and the inventive step of the claimed invention in view of:

(D1) EP1028138

(D2) EP0677578

(D3) US4430490

(D4) US4110268

(D5) US4118326
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which were all cited in the International Search Report, the claimed invention is
distinguishable over these documents as none of these documents disclose, teach, or suggest
the features Iof the amended claims 1 and/or 15. More specifically, with respect to claim 1,
these documents do not disclose, teach, or suggest salts of alkaline catalysts and straight-chain
fatty acids having from 8 to 24 carbon atoms present in a surfactant composition, or do not
disclose adding to a surfactant composition a straight-chain fatty acid having from 8 to 24
carbon atoms. Although D5 discloses the broad category of carboxylic acids having up to 18
carbon atoms as suitable for neutralizing potassium hydroxide in a nonionic surfactant, there
is no mention of the specific straight-chain fatty acids having from 8 to 24 carbon atoms as
claimed in amended claims 1 and 15 of the present application. Further, the potassium
hydroxide present in D5 is for promoting stability and there is no recognition that neutralizing
the potassium hydroxide with the specific straight-chain fatty acids claimed in amended
claims 1 and 15 of the present application would having any different effect than neutralizing
with acetic acid (which only has 2 carbon atoms). Further, there is no recognition within D5
of neutralizing the potassium hydroxide to achieve a pH of from 5.5 to 8.5 in the surfactant
composition, as now claimed in amended claims 1 and 15.

In sum, none of these documents, either independently or in combination, disclose,
teach, or suggest the novelty and the inventive step of the claimed invention as set forth in
amended claims 1 and 15. Claims 2-6, 8-9, 11-14, 16-19, 21-22, and 24-27 depend from the

novel and inventive features of claims 1 or 15, respectively. Hence, these dependent ¢laims

are also novel and involve an inventive step.
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It is respectfully submitted that the claimed invention, as amended, is novel and
involves an inventive step over the documents cited in the International Search Report.

Further and favorable reconsideration of the subject application is hereby requested.

Respectfully submitted,

STATEMENT UNDER ARTICLE 19 (1)
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