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This application is related, and caims the benefit of priority of, W.S. Provisional
Application No, 62/538,052, titled CLEANING FORMULATION COMPBRISING A SOLVENT
ARDITIVE, filed on 28 Juby 2017, the contents of which is incorporated herein by
reference in its entirety for all purposes.

FIELD OF THE INVENTION

The present invention refstes to a solvent additive, use of the sohvent additive, &
cleaning formulation {or composition) comprising the solvent additive and a method of
hard surface cleaning which uses the solvent additive.

BACKGROUND OF THE INVENTION

An objective in making a deaning formulation is for it to be effective at cleaning
a range of different types of soils, including for example oily or waxy solls. A
componant of a cleaning formuiation which has low solubility in water and which has
high affinity for oily or waxy solls {e.g. is hydrophobic) may be known as a solvent
additive i.e. it is 2 solvent for gily or waxy soils.

In a cleaning formulation, there is a balance to be struck belween effectivensss
in removing soils, inertness o the underlying substrate to be deaned, and convenience
and safely of the user. More recently, there has been a considerable interest in
developing environmentally friendly cleaning formulations as well.

While no single definition of Terwironmentaily friendhy” exists, it is gensrally
accepted that materials derived from biorenewable resources are sustainable for the
gnvironment. Moreover, in some countries, percent by weight volatile organic content
{(VOC) limits are being regulated. For exampig, the California Air Resources Board
{CARB) requires VYOC content in general purpose cleaners to be at most 0.5 percent by
weight. Inthis context, VOUs are those carbon compounds with @ vapor pressure
greater than 8.1 mm Hg at 20% €. Known solvent additives may have a vapor pressure
greater than 0.1 mm Hg at 20° € and therefore be classed as VOTs,

A need exists for deaning formulations which have ang or more of the fellowing
properties: non-hazardous, effective at cleaning, non-damaging to the substrate being
cleaned, environmentally friendly.

SUMMARY OF THE INVENTION

Surprisingly the applicant has found that a cleaning formulation comprising a
new solvent additive addresses one or mare of the problems or needs describead above.

Viewed from a first aspect, the present invention provides a cleaning
formuiation comprising:

a. from 10 1o 99 wit% water;

D, from 0.8 to 40 wit% surfactant;
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. opticnally, other additives; and

d. from 0.2 to 20 wit% of 3 solvent additive of formula (I}
RI-O-{AD ) -C{=0)-R2 {)

wherein:

RYis Cato Ciz atkyl;

AQ is an alkylene oxide group wherein sach AD is independently selected from
an ethylens oxide group, a propylens oxide group and a bubyiene oxide group and
wherein at least one AQ group is an ethylene oxide group;

nisfrom1to9;

R? is Cs to Cia alkyl or alkenyl; and
wherein the solvent additive has a water sclubility of less than 1wt in deionised water
at 20°C and wherein the surfactant enables the solvent additive to dissolve and/or
disperse in the ceaning formulation,

Viewed from a second aspect the present invention provides a method of hard
surface cleaning comprising the steps:

a. applying a solvent additive of formula (I according to the first
aspect of the invention to a hard surface; and

b. cleaning an oily and/or waxy soil from the hard surface using the
solvent additive; and

C. optionally, rinsing the hard surface with water.
additive of formuia (1) according to the first aspect of the invention in a cleaning
formulation to improve the Paercentage Soil Removal (% S5.R. ), measured as definad
herein, of an olly and/or waxy soil from a hard surface by the deaning formulation
when compared with the Percentage Soil Removal of an equivalent cleaning formulation
which does not comprise a solvent additive.

Viewed from a fourth aspect the present invention provides the use in a cleaning
formulation of a combination of

a. an alcohol ethoxylate fatty acid ester comprising the reaction
product of a Gy to Ce alcohel, 1 Lo 8 mols of ethylene oxide and & Cg Lo Tz fotly
acid; and

b, an alcohol ethoxylate comprising the reaction product of a Cs to
Cis alcohol and 1 to 12 mols of ethylens oxide;

wherein the alcohol sthowylate fatly acid ester has a water solubility of
less than 1 wt% in deionised water at 20°C and the alcohol ethoxylate improves
the dispersion and/or dissolution of the alcohol sthoxylate fatty acid ester in the

cleaning formulation.
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Ay aspect of the invention may include any of the features described herein

with regard to that aspect of the invention or any other aspects of the invention.
DETAILED DESCRIPTION OF THE INVENTION

It will be understood that any upper or lower guantity or range Himit used herein
may be independently combined.

When used herein, it will be understood that the term “wt%” refers to the
percentage by welght of the specified component on the basis of the tolal weight of the
specified entity which the component is part of.

The term “group” as used hersin means a part of 8 molecuis,

It will be understood that, when describing the number of carbon atoms in a
substituent group (e.g. 'C1 to €6, the number refers to the total number of carbon
atoms present in the substituent group, including any present in any branched groups.
Additionaily, when describing the total number of carbon atoms in, for example fatty
acids, this refers to the total number of carbon atoms including the one at the
carboxylic acid, and any present in any branch groups.

The term “solvent additive” as used herein shouid be understood to referto a
compound which has low solubility in water, inn the absence of other compounds {e.g. in
the absence of a co-surfactant). A solvent additive may be effective in cleaning grease,
oil, fat gr wax from a substrate due {0 being more soluble in these compounds than in
water L.e. the solvent additive is lipophilic or hydrophobic. For example the solvent
additive of the invention may have a water solubility of less than 1wt% (equivalent to
10g/1000g or 10,008ppm) in deionised water at 20°C. This should be contrasted with,
and would nolinciude, a8 compound which has a solubility in delonised water inthe
absence of other compounds of greater than 1wt% at 20°C. A compound which has a
solubility in delonised water in the absence of other compounds of greater than Iwt%
at 20°C may be described as a surfactant {surface active agent) instead of a solvent
additive.

The term “hard surface(s)” as used herein should be understood as referring to
solid surfaces, particularly but not exclusively to non-porous surfaces such as those of
metals, ceramics, glass, wood, and plastics, particularly jaminsted plastics, all including
painted, varnished, sealted or coated surfaces. This should be contrasted with, and
would not include, other surfaces, particularly soft and absorbent surfaces such as
textiles (cleaned in laundry cleaning) and skin {as in cosmetics, more particularly
cosmelic removers).

Examples of hard surfaces include: walls, floors, windows, mirrors, doors, tiles
and tiled areas, work surfaces, including cutting and chopping boards, domestic fittings
e.g. shelvas and cupboards, washing and sanitary fixings e.9. sinks, wash basins,
baths, showers and WCs, domestic appliances &.g. stoves, ovens, including microwave
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pvens, washing machines and drvers, dishwashers, refrigerators, fregrers and chillers,
food preparation machings e.g. mixers, blenders and food processars, in both domestic
and institutionsal and industyial environments, including in hospitals, medical
laboratories and medical treatment environments.

Many {or all) of the chemicals which may be used to produce the solvent
additive (or other component) of the present invention are abtained from natural
spurces. Such chemicals typically include a3 mixture of chemical species due to their
natural origin. Due to the presence of such mixtures, various parameters defined
herein can be an average value and may be non-integral.

Solveni Additive

The solvent additive of the invention may comprise the reaction product of an

alcohol, a carboxylic acid and an alkylene oxide, preferably ethylene oxide. The solvent
additive may consist of the reaction product of an alcohol, a carboxylic-agid and an
alkylene oxide, preferably ethylena oxide. The solvent additive may consist of the
reaction product of a mong-alcohol, 2 mono-carboxylic acid and an alkylene oxide,
preferably sthylene oxide. The solvent additive may be an alcohol ethoxylate fatty acid
gster. The solvent additive may not be a partial ester. The scolvent additive may not
comprise a free (L.e. unreacted} hydroxyl group. The solvent additive may not
comprise a free (i.e. unreacted) carboxylic acid group. The solvent additive may be
fully esterifiead, The solvent additive may be a mong-ester L.e. the solvent additive may
have only 1 ester bond.

The sclvent additive may comprise at least 10 carbon atoms in total, preferably
at least 12, more preferably at least 14, typically at least 16, particularly at least 18,
The solvent additive may comprise at most 40 carbon atoms in total, preferably at
most 38, more preferably at most 36, typically at most 34, particularly at most 33,
Preferably the total number of carbon atoms in the solvent additive is from 16 {0 36.
This number of carbon atoms may be advantagesus by being large enocugh to lower the
vapour pressure of the solvent additive so that it is not considered as a volatile organic
compound {(VOUC) while also being small enough to allow the solvent additive to
penstrate an ofly and/or waxy soil. Penetration of the oily and/or waxy soil may
improve the cleaning effect of the solvent additive,

Preferably the solvent additive has a vapour pressure at 20 °C of less than 0.1
i Hg, more preferably less than 0.05 mm Hg, particularly less than 0.01 mm Hg.
Preferably the solvent additive is not considerad as a volatile organic compound (VOC).

The solvent additive may have a boiling point under atmospheric pressure of at
feast 100 °C, preferably at least 150 °C, particularly at least 200 °C. The boiling point
may be at most 400 °C. The solvent additive may have a flash point under
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atmaspheric pressure of at lgast 100 °C, preferably el teast 150 °C, particudarly at least
180 °C. The flash.point may be at most 300 *C.

The solvent additive is preferably derived from renswable and/or bio-based
sources. The lavel of this may be determinable by ASTM DE8SE as a standardised
analvtical method for determining the bio-based content of samples using *C
radiccarbon dating. ASTM D6&8EE distinguishes carbon resulting from bio-based inputs
from those derived fram fossii~based inputs. Using this standard, a percentage of
carbon from renewable sources can be calcdated from the total carbon in the sample,

Preferably, the solvent additive has a renswable carbon content of at least 50
wt%, more preferably at least 75 wi%, particularly at least 90 wt%, desirably 100 wit%
when determined using ASTM D&8566. & high renewable carbon content may be
advantagepus in improving the environmental profile of a cleaning farmulation
comprising the solvent additive,

The solvent additive may have an acid value of at most 50 mg KOM / g,
preferably at most 30 mg KOH / g, particularly at most 20 mg KOH / g, desirably at
most 15 mg KOH / g, especially at most 10 mg KOH / g. A low acid value may improve
the compatibility of the solvent additive in a deaning formulation.

The solvent additive may have a hydroxyl value of at most 50 mg KOH / g,
preferably at mast 30 mg KOH / g, particulariy at most 20 mg KOH / g, desirably at
most 15 mg KOH / g, especially at most 10 mg KOH / g. A low hydroxyl value may
improve the compatibility of the solvent additive in a cleaning formulation.

The sclvent additive may have a Gardner colour, measured accarding to ASTM
B1544, of at most 7, preferably at most 5, particulariy at most 3.

The solvent additive may have a water solubiity in deionised water at 20°C, in
the absence of other compounds, of less than 1 wiB, preferably less than 8.5 wit%,
more preferably less than 0.25 wi%, particularly lass than 0.1 wi%, desirably less than
0.05 wt%. The solvent additive may have a water solubility in deionised water at
20°C, in the absence of other compounds, of at least 0.001 wt%, preferably at least
0.005 with. Such a low water solubility may make the solvent additive effective at
dissolving greases, oils, fais and/or waxes. Thislow waler solubility may cause the
solvent additive to be g non-surfactant (L.a. the solvent additive has no significant
surfactant surface activity at an oif/water interface since i s mostly dissolved in the ol
phase}. Preferably the solvent additive is a non-surfactant, The solvent additive may
require a co-surfactant, preferably a non-ionic co-surfactant, to be present in an
agueous cleaning formulation, to prevent the solvent additive from phase separating
put of the agueous deaning formulation.

The solvent additive may be of formula {I):

RI-O-{AQ), ~-C{=0}-R? {1}
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wherein:

RY is Gy to €1 alkvl;

AQ is an alkyleng pxide group wherein sach AG is independently selacted from
an ethylene oxide group, a propylene oxide group and @ butylene oxide group and
wherein al least one AQ group is an ethylene oxide graup;

nisfromito9;

R? is Ce to Ciz atkyl or alkenyl.

Prefarably RY is Cs to Gz alkyl, more preferably Co to Cio alkyl, particularly Gs to
Cs atkyl, desirably Ca or Cs alkyl, espedially Ty alkyl,

Preferably at least two AQ groups are ethylene oxide groups, more preferably at
least 3, particularly at least 4, desirably at least 5, especially at least 6. Preferably all
of the alioylens oxide groups in the solvent additive are ethylene oxide groups.

Preferably n is at least 2, more preferably at least 3. Preferably n is at most B,
more preferably at most 7, possibly at most 5. Preferably nisfrom 3to 7,

Preferably R? is Cr to Cuz alkyl or alkenyi, more preferably Cr to Cus alkyl or
atkenyl, particularly Gz to Cu alkyl, desirably Oy to Go alkyl, especially Ce alloyl,

Alcohot

The alcoho! used to make the solvent additive, and which in one embodiment
provides the radical R in formuda (1), has at least 3 carbon atoms, preferably at least 4
carbon atoms. The aicohol has at most 12 carbon atoms, preferably at most 10, more
preferably at most 8, yet more preferably at most 6, particidarly preferably at most 4,
Preferably the alcchol has 4 carbon atoms.,

Preferably the alcohol has only 1 hydroxyl group f.e. i85 amono-alcohel. The
hydroxy! group may be the anly functional group on the alcohol. The alcohol may be
linear, branched or g mixture of the two. Preferably the alcohol is linear, The alcohol
may be a fatty alcohol,

The alcohol may be selected from propy! alcohol, butyt alcohol, pantyl aslcohol,
hexy! alcohol, heplyl alcohol, octyl alcohol, nonvi alcohol, decyl aicohel, undecyl
alcohol, lauryl alcohol and mixtures thereof, preferably selected from butanol, hexanol
and octanol, particularly butanol or octanol, especially butangl. The alcohol may be
selected from isopropy! alcohaol, isobutyl alcohol, isohexyl alcohol, ethylhexy! slechol
and mixtures thereof. The alcohol may be selected from isobulyl alcohol and butanol.

Preferably, the alcohol has a renewable carbon content of at least 50 wt%, more
preferably at least 75 wit%, particularly at least 90 wt%, desirably of about 100 wi%
when determined using ASTM DB866.

Carboxylic Acid

The carboxylic acid used to make the solvent additive has at least 7 carbon
atoms &.g. eqguivalent to an R* radical with at least & carbon atoms in one embodiment.



10

15

20

25

30

35

WO 2019/023016 PCT/US2018/042656
~F=

The carboxvlic acld may have at lgast 8 carbon atoms, preferably at least 9. The
carboxylic acid has at most 14 carbon atoms, preferably at most 12, more preferably at
most 11, particularly preferably st most 10, desirably at most 9. Preferably the
carboxylicacid has 9 carbon atoms.

Preferably the carboxvic acid has only 1 carboxylic group L.e, is a mone-acid,
The carboxylic group may be the only functional group on the acid. The carboxylic acid
may be a fatty acid.

The carboxylic acid may be selected from heptanocic acid, octangic acid,
nonanoic acid, decanoic add, undecanoic acid, lauric acid, tridecanoic acid, mvristic
acid and mixtures thereof. Preferably the carboxvlic acid is selected from octancic acid,
nonanoic acid, decanoic acid and mixtures thereof, more preferably the carboxylic acid
is nonanoic acid.

Preferably, the carboxyilic acid has a renewable carban cantent of at least 30
wi%, more preferably at least 75 wi%, particulanly at least 90 wt%, desirably of about
100 wt% when determined using ASTM D686S6.

Alkylene Oxide

The solvent additive comprises from 1 to 9 alkylene oxide (A0} groups derived

from ethylene oxide (EQj}, propylene oxide (PO} or butylene oxide {BO), with the total
number of groups being equivalent {0 the index n in the embodiment of formula {I). At
ieast one AQ group is an ethylene oxide group.

Preferably the solvent additive comprises at least 2 AQ groups, particularly at
least 3. Preferably the solvent additive comprises at most 8 AQ groups, particularly at
most 7 possibly at most 5. Preferably at teast two AD groups are ethylena oxigde
aroups, more preferably at least 3, particularly at least 4, desirably at least 5,
gspecially at least &, Preferably all of the alkylene oxide groups in the solvent additive
are ethylene oxide groups.

According to one embadiment, the ethylene oxide groups in the solvent additive
are derived from at least one ethylene oxide monomer containing a ¥C/ ¥*Cratioat a
level corresponding to a bio-based material, according to standard ASTM D686, For
example the ethylens oxide may be synthesized from ethylene which is iiself
synthesized from ethanol from a biclogical source (hicethanol). Biosthanol may be
derived from the fermeantaticn of renewable raw materials, in particylar vegeatable raw
materials selectad from sugar cang, sugar beet, maple, date palm, sugar palm,
sorghum, agave, corn, wheat, barley, sorghum, soft wheat, rice, potalo, cassava,
sweel potatt and algae. Preferably the bicsthano! is derived from com.

Similarly, any propylene oxide or butvlene oxide groups in the solvent additive
may be dearived from at least one propyiene oxide or bulylenes oxide monomer
containing *C, according to standard ASTM DBR66, which is synthesized from
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propyviene or butylene which is itself synthesized from an alcohol or from a mixture of
afcohols, said alcohol or mixture of alcohols comprising at least isopropanol andfor at
least a mixture of ethano! and of 1-butanel. These alcohols are themselves derivatives
of renewable raw materials as mentioned above.

Preferably, the alkylene oxide groups in the solvent additive have a renewable
carbon content of at least 50 wit%, more preferably at least 75 wt%, particularly at least
90 wi%, desivably of about 180 wi®e when determined using ASTM D&B6S.

Cleaning Formulation

The deaning formulation comprises from 10 to 99 wit% water. The cleaning
formulation may comprise at least 12 wi%% water, preferably at least 20 wi%, more
preferably al least 40 wi%%, particularly at least 60 wi%%, desirably at least 80 wi%%,
possibly at least 90 witS. The cleaning formulation may comprise at most 98wt%
water, preferably at most 96wt%, more preferably at most 94wit%, particudarly at mest
92wt%, possibly at most S90wt%. Preferably the cleaning formudation comprises from
50 to 95wit% water,

The cleaning formulation comprises from 0.8 to 40 wit% swrfactant. The
cleaning formulation may comprise at least 0.9 wit% surfactant, preferably at least 1.2
wi%, more preferably at least 1.6 wi%, particularly at least 2 wi%, desirably at least 6
wtS, possibly at least 8 wit%. The cleaning formulation may comprise af most 35 wit%
surfactant, preferably at most 20 wt%, more preferably at most 15 wt%%, particularly at
most 10 wit%, desirably at most 9 wt%, possibly at most & wit%. The surfactant may
advantageously increase the solubility of the solvent additive in the deaning
formuiation and/or prevent the solvent additive from phase separating out of the
cleaning formulation.

The deaning formulation may comprise at least 2 wi% of an alcohol ethoxyilate,
preferably at least 4 wi%, more preferably at least & wi%, based on the total weight of
the cleaning formulation. The cleaning formulation may comprise at most 30 wt% of
an alcohol ethoxviate, preferably at most 20 wi%, more preferably at most 15 wi%,
solubility of the solvent additive in the cleaning formulation angd/or prevent the solvent
additive from phase separating out of the cleaning formulation.

The cleaning formulation comprises from 0.2 to 20 wit% of the solvent additive.
The cleaning formulation may comprise at least 0.4 wi% solvent additive, preferably at
least 0.6 wi%, more preferably at least 0.8 wid%, particularly at least 1 wi%, desirably
at least 1.5 wi%%, possibly at lrast 2 wi%. The cleaning formulation may comprise at
most 18 wt% solvent additive, preferably at most 10 wi®, more preferably at most &
witSh, particularly at most 4 wt®%, desirably at most 2 wt%, possibly at most 1.5 wi%.
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The solvent additive may have & solubility i the cleaning formulation at 20°C ¢f
at least Q.4 wi%, preferably at lgast 8.6 wite, particulariy at isast 0.8 wi%, desirably
at feast 1 wi%. The solvent additive may have a solubllity in the cleaning formulation
at 20°C of at most 20 wi%, preferably at most 10 wi%%, particularly at most 8 wit%,
gdesirably at most 4 wi%.

In the cleaning formulation, the weight ratic of surfactant to soivent additive
may be at least 1:2, preferably at least 1:1, particularly at least 2.1, desirably at least
4:1, possibly at least 811, The weight ratic of surfactant to solvent additive may be at
most 10:1, preferably at most 8:1, particularly at most 6:1, desirably at most 5:3,
possibly at most 4:1. Preferably, the weight ratio of surfactant to solvent additive is
from 1:2 to 10:1, more preferably from 1:1 to 5:1.

In the cleaning formulation, the weight ratio of other additives {(i.e, other
additives which are not a surfactant and not a solvent additive) to solvent additive may
be-at least 1:2, preferably atlgast 111, particularly at least 211, desirably at least 3:1,
possibly at feast 4:1. The weight ratio of other additives to solvent additive may be at
most 1011, preferably at most 811, particularly at most 6.1, desirably at most 5:1,
possibly at most 4:1.

The cleaning formulation may have a pH of at most 10, preferably at most 9,
desirably at most 8. Highly alkaline conditions {greater than pH 10} may undesirably
hydrolvze the solvent additive. The cleaning formulation may have a pH of at least 3,
preferably at least 4, desirably at least 5.

The cleaning formulation may be a hard swrface cleaning formulation. The
cleaning formuiation may not be a laundry cleaning formulation. The ¢leaning
formulation may not be a skin deaning formulation,

The deaning formulation may provide a Percentage 5Soil Removal, measured as
defined herein, of al least 40%, preferably at least 45 %, particularly at least 50 .
The deaning formulation may provide a Percentage Soil Removal, measured as defined
herein, of at most 85 %, preferably at most 80 %. The cleaning formulation may
provide a Percentage Soil Removal, measured as defined herein, which has a higher
value when using a solvent additive of formula {1} when compared with using an
squivalent but non-alkoxylated sster solvent additive,

The third aspect of the invention provides the use of a solvent additive of
formula (I} in a cleaning formulation to improve the Percentage Soil Removal {% S.R.},
measured as defined hergin, of an oily and/or waxy soll from & hard surface by the
cleaning formulation when compared with the Percentage Soil Removal of an equivalent
cleaning formulation which does not comprise a solvent additive e.g. a solvent additive
of formula {I).
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The % S.R.of the oily andfor waxy soll may be at least two times greater {ie.
at ieast double), preferably at jeast 2.5 times greater, particularly at least 3 times
greater for the deaning formulation wherr compared with an equivalent cleaning
formulation which does not comprise a solvent additive of formula (3}

Surfactant

The surfactant may be selected from non-ionic surfactants, anionic surfactants,
cationic surfactants, amphoteric surfactants and mixiures thereof, preferably selected
from non-ionic surfactants and anionic surfactants, desirably selected from non-ignic
surfactants.

The surfactant may be {or comprise} a non-ionic surfactant selected from
alcohol ethoxviates, alkyiphenol ethoxylates, polysorbates, ethoxylated fatty acids,
aethoxylated triglycerides, alkyl polyglucosides, glycerol esters, glyco! esters,
diethanolamides, monoaikanciamides polyoxyethylens amides and polyoxyalkylene
block copolymers. Mixtures of non-ionic swrfactants are also contemplated. Preferably
the surfactant comprises a non-ionic surfactant, preferably comprises at least one
alcohol ethoxylate.

Preferably the surfactant is an alcohol ethoxyiate. The alcohol ethoxyiate may
comprise a C6 to Ci4 alcohol, preferably a C8 to €10 alcohol. The alcohotl ethoxylate
may comprise from 1 to 20 mols of ethylene oxide, preferably from 1 to 12 maols, mors
preferably from 2 to 10 mols, particularly from 2 to 8 mols, desirably from 2 to 6.5
mols. The alcohol ethoxylate may assist the stability or solubility of the solvent
additive in water.

The surfactant may he {or comprise]} an anionic surfactant selected from
carhoxylate surfactants, N-acyl sarcosinate surfactants, acylated protein hydrolysate
surfactants, sulfonate surfactants, sulfate surfactants, and phosphate ester surfactants.
The carboxyiate surfactants may include, for example, alkyl carboxyiates, alkenyl
carboxylates, and polysikoxy carboxvilates. The sulfonate surfactants may include, for
example, alkyl sulfonates, aryl sulfonates, and alkylaryl sulfonates. Some examples of
contemplated sulfonate surfactants are alkylbenzene sulfonates, naphthalene
sulfonates, alpha-plefin sulfonates, petrolewm sulfonstes, and sulfenates in which the
hydrophobic group includes at least one linkage that Is selected from ester linkages,
amide linkages, ether linkages {such as, for exampie, dialkyl sulfosuccinates, amido
sulfonates, sulfoalkyl esters of fatty acids, and fatty acid ester sulfonates), and
combinations thereof. Some contemplated sulfate surfactants include, for example,
alcoho! suifate surfactants, ethoxylated and suifated alkyl alcohol surfactants,
ethoxylated and sulfated alkyl phenol surfactants, sulfated carboxylic acids, sulfated
amines, sulfated esters, and sulfated natural oils or fats, Some contemplated
phosphate aster surfactants are, for example phosphate monoeasters and phosphate
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diesters, Contemplated anionic surfactants have corresponding cations. Contamplated
corresponding cations indlude, for example; sogium, polassilam, 3mmonium,
monoethanolaming, diethanalaming, triethanclaming, magnesium cations, and
mixturas thereof.

The surfactant may be {or comprise} 3 cationic surfactant selected from amine
swrfactants and guaternary ammonium salt surfactants. Contemplatad aming
surfactants include, for example, primary, secondary, and tertiary alkyl amine
surfactants; primary, secondary, and tertiary alkeny! amine surfactants; imidazaoline
surfactants; amine oxide surfactants; sthoxylated alkylaming surfactants; surfactants
that are alkoxylates of ethylene diaming; and amine surfactants where the hydrophobic
group contains at least one amide linkage. Contemplated quaternary ammaonium salt
surfactants include, for exampile, diatkyidimethylammeonium sait surfactants,
alkvibenzyvidimethylammonium salt surfactants, sikyitrimethylammonium salt
surfactants, alkylpyridinium halide swrfactants, sufactants made by quaternizing
tertiary amine compounds, and esterquatls {i.e., surfactants that are guaternary
ammonium salts with at least one hydrophobic group that contains an ester linkage).
Contemplated quaternary ammonium salt surfactants have corresponding anions.
Contemplated corresponding anions include, for example, halide lons {such as, for
example, chioride lons), methyl suifate ions, gther anions, and mixtures thereof

The surfactant may be {or comprise} an amphoteric surfactant selected from
alkylbetaine surfactants, amidopropylbetaine surfactants, and swrfactants that ars
derivatives of imidazolinium, Mixtures of contemplated amphoteric surfaciants are also
contemplated.

Other Additives

Optionally, the deaning formudation comprises other addiives {f.e. other

additives which are not a surfactant and not a solvent additive}. The other additives
may be selected from bullders, chelators, sequestrants, atkalinity sources, acid sources,
buffers, bleaches, dyes, fragrances and preservatives, preferably selected from
builders, chelators, buffers and bleaches.

The cleaning formulation may comprise one or more builders. (alse be knpwnias
a datergent builders). A builder may enhance the effectiveness of the surfactant. The
builder may comprise one or more spedies of builder. Examples of sultable builders
include phosphates, orthophosphates, polyphosphates such as tetrapotassium
pyrophosphate, silicates and/or metasilicates such as sodium metasilicate, and organic
bullders such as hydroxyecarboxylic acids and their water soluble, particularly alkali
metal e.g. Na or K, salts, such as citrates e.g. sodium citrate and gluconates,
phosphonic acids and phosphonoealkane carboxylic acids and their water soluble
particularly alkali metal e.g. Na or K, salts. The cleaning formulation may comprises at
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feast 0.5 wi% builder, preferably-at feast 1 wit% builder, maore preferably at least 2
wi% builder, sven morg preferably at least S wit% builder. The cleaning Tormuiation
may comprise at most 30 wtb% builder, move preferably at-most 20 wi%% builder, gven
more preferably at most 10 wi%% buider.

The dleaning formulation may comprisg ong ar more chelators, far example iron
and/or manganese chelating agents. Such chelating agents can be selected from the
group consisting of gluconates, amine carboxylates, amino phosphonates,
polyfunctionally-substituted aromatic chelating agents and mixtures therein.
Gluconates useful as chelators indude sodium gluconate. Amino carboxyiates useful as
chelators include ethyienediaminetetraacetates, N-hydroxyethyi-
ethylenediaminetriacetates, nitrilotriacetates, sthyienediamine tetraproprionates,
triethvienetetraaminshexacetates, disthylenatriaminepentaacetates, and
sethanoldigivcines, alkall metal, ammonium,; and substituted ammonium salts and
mixtures thereof. Amino phosphonates are also suitable for use as chelators, If
the cleaning formulation, preferably from about 8.1 witBh to about 3.0 wi%e.

The cleaning formulation may comprise one or more alkalinity sources, acid
sources, and/or buffers, Suitable buffers include alkali metal salts, preferably alkali
metal carbonates or bicarbonates. Preferable buffers include sodium salts, for example
sodium bicarbonate. If utilized, these buffers will generally comprise from about 0.1%
to about 10% wit% of the cleaning formulation, preferably from about 0.1 wi% to about
3.0 wit%,

The cleaning formulation may comprise a peroxide bleach for exampie an
arganic and/or inorganic peroxide or hydrogen peroxide or a source of hydrogen
peroxide. The cleaning formulation may comprise at least 1 wi%, preferably at least 2
wit% of bleach, preferably peroxide bleach, and may comprise at most 5 wt%% of bleach,
preferably peroxide bleach. The cleaning formulation may not comprise a chlgring
bleach.

The cleaning formulation may not comprise any optical brighteners.

The cleaning formulstion may nol comprise any enzymes,

Method of Cleaning

invention comprises:

3. applying a solvent additive of formula (I} to a hard surface; and

b. cleaning an olly and/or waxy soil from the hard surface using the solvent
additive; and

c. optionally, rinsing the hard surface with water.
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The hard surface may be a non-porous surface. The hard surface may be
located on a substrate selected from metals, ceramics, glass, woad, plastics and
construction materisls. The hard surface may be selected from-a painted, varnished,
sealed or coated surface. The hard surface may be selected from walls, floors,
windows, mirrors, doors, tiles, work surfaces, domestic fittings, washing and sanitary
fixings, domestic appliances and food preparation machines.

The oily and/or waxy solf may comprise pils, fats, greases and/or waxes. The
oily and/or waxy soil may comprise natural oll, synthetic oil, mineral oll, industrial
greass, human grease, animal grease and/or food grease.

Step a. of the method may comprise pouring, spraying or using an application
means to apply the solvent additive of formula {1) to the hard surface.

In step a. the solvent additive may be applied in the absence of a cleaning
formulation, Preferably in step a. the solvent additive is applied as part of a deaning
formuiation as described herein.

Step b. of the method may comprise simultaneocusly or subseguently spreading
and/or wiping the solvent additive of formula {1y over the hard surface, preferably with
a fibrous or porous wiping or spreading means.

Optional step ¢. of the method may comprise removing or rinsing at least part of
the solvent additive of formula {I) from the hard swrface with water and/or a fibrous or
porous drying means.

The Percentage Soil Removal (% S.R.) of the oily and/for waxy soil, measured as
defined herein, may be at {east two times greater (i.8. at lgast double), preferably at
fmast 2.5 times greater, particularly at least 3 times greater for the cleaning formulation
according to the first aspect of the invention when compared with an equivalent
cleaning formulation which does not comprise a sohvent additive.

Any or all of the features described herein, and/or any or all of the steps of any
method or process described hersin, may be used in any combination in any aspect of
the invention,

Examples

The invention is Hlustreled by the following non-limiting examples.

It will be understood that all tests and physical parameters described herein
have bean determined at atmospheric pressure and room temperature (Le. about
20°(C), unless otherwise stated herein, or unless otherwise stated in the referenced test
methods and procedures. All parts and percentages are given by weight uniess
otherwise stated.

Test Metheds

In this specification, the following test methods are used. Further test
methods are also defined in the following examples:
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{ The add value js defined as the number of mg of potassium hydroxide reguired
to nsutralise the free acid in 1 g of sample, and was measured by direct titration with a
standard potassium hydroxide solution.
{ii}  The hydroxyl value is defined as the number of myg of potassium hydroxide
eguivalent fo the hydroxyl content of 1 g of sample, and was measured by acelyiation
foliowed by hydrolysation of excess acetic anhvydride. The acetic acid formed was
subsequently titrated with an sethanolic potassium hydraoxide solution,
{iif}  The saponification {or SAP) value is defined as the number of mg of potassium
hydroxide reguired for the complete saponification of 1 g of sample, and was measured
by saponification with a standard potassium hydroxide solution, followed by titration
with a standard hydrochloric acid solution.
{iv)y  The water content was determined by Karl Fischer titration.

Example 1

The process described in this Example 1 is intended to make ethoxylated (3-EQ)
r-hutanot pelargonate through a two-step synthesis process. In Step 1, the molar ratio
of n-butanol to ethylene oxide is 1:3. In Step 2, the molar ratio of PEG-3 Butanol {o
pelargonic (C9) acid is 1.15:1,

Tabie 1
Raw Material =~~~ | Wt,g = (Wt%
n-Butanol 539 35.9
Ethylene Oxide 251 64.1
Step 1

The reaction process for Step 1 to make PEG-3 Butanol, using the raw materials
listed in Table 1 is as follows. Into a clean and dry 2-L pressurized reactar, charge n-
butanol and catalyst (potassium hydroxide pellets, >B5%) at ambient temperature.

The reactor is sealed and purged with nitrogen sparge. Meantime, the reactor is

agitated and heated to 115 oC slowly. Once at temperature, start to feed ethylene
oxide {EQ). The ethylens oxide feading rate needs to be controlied so the reactor
prassure does not exceed safe limit, Once all the ethylene pxide is added, allow the
reactor pressure to decrease at the reaction temperature range of 110-115 8. Hold
the reaction for additional 1 hour at reaction temperature, (ool the reactor to 80 °C,
and pull vacuum to remove the residual ethylene oxide. Cool the reaction further to 60
- §5 °C, pull sampie ta test pH for neutralization.. Calculate and charge lactic acid
{Target: pH 6-7) and agitate for 10-15 minutes. Once within pH range, discharge the
product into beaker. The product will be referred to as PEG-3 Butanol
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Table 2
Raw Material Molar ratio Wt, g Wt %
Pelargonic Acid 1 288,35 39.89
PEG-3 Butanol (fromStep 1) | L 90165 | 60.11
Total 1500 i00
Sodium Hypophosphite | 95 1 813
Catalyst: Tetra-n-buty! titanate 0.3 0.02
Step 2

The reaction process for Step 2 to make PEG-3 Butanol Pelargonate using the
raw materials Hsted in Table 2 is as follows. Into a dean and dry 2-L glass reaction
5  vessel, charge pelargonic acid, PEG-3 Butanol and sodium hypophosphite at ambient
temperature, Dean-Stark and packed columns are used as reactor overhead sat-up.
With agitation, heat the reactor to 215 °C slowly; sparge vessel with nitrogen. Once at
temperature, hold the reaction at 215 °C for 1 to 2 hours. Charge TBT catalyst with
PEG-3 Butanol {o the reactor over 5 minutes, Keep heating the reactor slowly from
10 215 °C to 230 8C. Hold the reaction at 230 oC until Acid value is below 10 mg KOH /
g. Cool the reaction to 60 - 65 2C and discharge the product into beaker. Filter the
product. The product will be referred to as Solvent Additive 1 {(SA1}.
The SAL product was analysed and the results are given in Table 3.

Table 3
Measurement Solvent Additive 1
e k8AYY
Acid Value, mgRKOH / g 4.6
Hydroxyl Number, mg KQH / g 3.6
SAP Number, mg KOH / ¢ 147
Karl Fischer water content, wit% 8.1
15 Example 2

Solvent Additives 2 1o 6 (SA2 to SAB) were prepared using g method similar to
Exampie 1. The compaositions of SA1 to SAS are given in Tabie 4,

Table 4

Sample | Compaosition Alcohol Acid Alkylene

Oxide {mol}

5AL {C2 acid{EQ I n-Bu) Butansl Pelargonic 3 EC

S5AZ {C9 acid){EQ)s{n-Bu} Butanol Pelargonic S EC

543 {CY acid}{(EQ)a.s{n-octyh Qctanol Pelarganic 6.5 EQ

SA4 {(CB-C10 acid }{EQ):{n-Bu} Butanol C8/10 mix 3JEO

SAS {C8-C10 acid Y EQ)s(n-Bu) Butanol C8/10 mix 5 EQ

SA6 {C12 acid}{EQ)s{n-Bu) Butanol Lauric 5 EQ
Example .

20 Solvents Additives SA1 to SAB were tested for solubility in delonised water at

20°C. SA1 to SAS were added to water and stirred with good agitation for 1 hour.
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Solution appearance was-checked upon standing to ses if any cloudiness or separation
was observed, Al Samples at 0.5w% and 0.2%w% solvent showed cloudiness and
saolvent laver on surface {i.e. not soluble} and at concentrations of 0.05wt%
undissolved oil type droplet were observed (f.e. not soluble). These solubllity results

are given in Table 5,

Table 5
Sample | Solvent Additive Concentration in DI water at 20°C
0.5wt% / 5000ppm | 0.25wt% / 2500ppm | 0.05wt% / 500ppm
Sal not soluble not soluble rot soluble
SA2 not soluble not soluble not soluble
SA3 not soluble not soluble not soluble
5A4 not soluble not soluble nat soluble
SAS not soluble not soluble not soluble
Sae | notsoluble | notsoluble | notsoluble

Cleaning formulations were made using solvent additives SAL, §A2, S&3 and
SAS of Examples 1 to 3. The solvent additives were added to an aqueous hard surface
cleaning formulation which will be referred to as Cleaning Formulation 1 (CF1}. The

compaosition of CF1 is shown in Table 6,

Table 6
Cleaning Formulation 1 {CF1) % Wt.
Deionised Water Up te 100
Surfactant - NatSurf 265 ex Croda 2.0
Ca~surfactant - Crodateric LIDP ex Croda )
Chelator ~ Sodium gluconate 1 o4
Buffer - Sodium bicarbonate 0.5
Solvent Additive 0.3t 2.0

{*} - The amount of Solvent Additive included in CF1 is the maximum amount sofuble
in CF1 and is given in Table 7.

Each spivent additive was added to CF1 1o the maximum solubllity level, e to
just before the solution became cloudy, using a method similar to Example 3. This is
the maximum solubllity for each solvent additive in this deaning formulation.
Maximum solubility levels gre shown in Table 7. I can be seen that the solvent
additives of the present invention have solubllity of at least 0.7 wit% in CF1, while
comparative esters butyl pelargonate and 2-ethvihexyl benzoate {(both without
alkoxylation) have a lower solubility of about 0.3 wt%.
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Table 7
Max. Solubility of Solvent Additive in
Solvent Additive CF1 (wit%)
SA3 2.0
SA2 1.5
SAS 4
SAL 8.7
Butyl pelargonate ~ comparative 0.3
2-athvihexyl benzosie ~ comparative 8.3

The deaning performance of various sohvent additives in Cleaning Formulation 1
{CF1) was tested as follows. An Qlly Soif was prepared from the components shown in
Table § below. Each component was added sequentially with stirring and the mixture
was stirred until homogeneous. The soil was a dark opaque liquid that was stirred
gduring use to prevent sattling.

Table 8

OySeoli 1 Se WL
Odorless Mineral Spirits 66.8

Carnation Mineral Ol (light} 2.0

Motor Gl {used) 3.0
TexasCrude OH 1 28
Black Charm Clay 15.0

Carbon Black 0.2

Total 100.0

Viny! floor tiles (Armstrong Imperial texture, cool white pattern #51899) were
washed in dilute, mild dish detergent to remove any dust or dirl. After air drying, they
were labeled and cut into 2 x 4 inch sections, with the grain running in the long
direction. Since grain direction may affect the evenness of the surface, the tiles were
used such that both soll application and scrubbing of the tile were performed along the
grain,.

To apply the Gily Soil to the tiles, a foam brush was dipped in the stirred soil to
wet the foam, and excess soil was removed by pre-wiping on a scrap tile, A clean cut
tile was tared on a balance and 0.2g of soil was then applied with the foam brush on
gach tile. After drying at room temperature for 1 hour, the tiles were baked at 100°C
for 20 minutes to cure the soll, followed by cooling on a flat surface.

The blends of Cleaning Formulation 1 (CF1) + Solvent Additive from Tables &6 &
7 of Example 4 were then used to clean the vinyl files soiled with the Qily Soil.
Cleaning tests were carred out on-a Sheen Washability Tester. Damip sponges with tap
water weare secured in the holders on the Sheen instrument. A solled vinyl tile
prepared 35 above was treated with cleaning test solution by applying via a spray
bottie (6 sprays, complete coverage) on a flat surface. The sprayed solution was
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allpwed to contact the soil for 2 minutes. During the 2 minute dwetll time, 2.5¢ of test
solution was applied to the exposed damp sponge surfaces using a disposable pipette,
Treated sponges were then passed over the soiled tiles for twenty cycles with 400g
weights applied on each sponge. (leaned tiles were removed, rinsed under a gentle
stream of tap water, and allowed to dry. S0l removal was then measured by
determining L values, The “LY value represents “lightness” on a black to white scale in
the description of color using the L*a*b system, where “38" describes the green-red
component and “b” describes the blue-yelliow. The colorimeter used {o determine the L
values was a HunterLab LabScan XE.

Results for the test are reported as Percentage Soll Removal (% S.R.). This
value is calculated as follows:

%S8.R. = Lelse X 100
Where: L = average L reading of deaned or "treated” tile
Ls = average L reading of soiled tiles for the batch
Le = average L reading of "original”, or unsoiled tiles

Fercentage Soil Removal resulls for all the CF1 formulations are shown in Table
9, It can be seen from the % 5. R, levels that the solvent additives of the current
invention provide cleaning of >583% in all cases. The comparative {non-atkoxviated)
ester examples provide cleaning levels of <38%. Cleaning Formulation 1 {CF1} with np
solvent additive gave a soil removal value of 15.8%.

Table &
Percentage Soil Removal {% S.R.)}
Solvent Additive in CF1 of CF1 on Oily Soil of Table B using
Sheen Washability Tester
SA3 74.9
SAZ 70.1
SAS 0.2
SAL 53.2
Butyl pelargonate - comparative 37.4
2-ethyihexyl benzoate - comparative 114
CF1 control {with no solvent additive ) 15.8

It is to be understood that the invention is not to be imited to the details of the
above embodiments, which are described by way of example only. Many variations are
possible.
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CLAIMS
1. A cleaning formulation comprising:
a. from 10 to 99 wt% water;
b from 0.8 to 40 wt% surfactant;
C. optionally, other additives; and
d from 0.2 to 20 wt% of a solvent additive of formula (I) and:
R!-O-(AO)n -C(=0)-R? (I
wherein:

R!is C3z to C12 alkyl;

AO is an alkylene oxide group wherein each AO is independently selected
from an ethylene oxide group, a propylene oxide group and a butylene oxide group and
wherein at least one AO group is an ethylene oxide group;

nis from1to9;

R? is Cs to Ci3 alkyl or alkenyl; and wherein the total number of carbon
atoms in the solvent additive is from 16 to 36; and
wherein the solvent additive has a water solubility of less than 1 wt% in deionised
water at 20°C and wherein the surfactant enables the solvent additive to dissolve
and/or disperse in the cleaning formulation.

2. The cleaning formulation according to claim 1, wherein R! is C4 to Cs
alkyl.

3. The cleaning formulation according to Claim 1 or Claim 2, wherein all of
the alkylene oxide groups in the solvent additive are ethylene oxide groups.

4, The cleaning formulation according to any one of Claims 1 to 3, wherein
nis from 3 to 7.

5. The cleaning formulation according to any one of Claims 1 to 4, wherein
R? is C7 to Ci1 alkyl.

6. The cleaning formulation according to any one of Claims 1 to 5, wherein
the weight ratio of surfactant to solvent additive is from 1:2 to 10:1, optionally from
1:1to 5:1.

7. The cleaning formulation according to any one of Claims 1 to 6, wherein
the surfactant comprises a non-ionic surfactant, optionally at least one alcohol
ethoxylate.

8. The cleaning formulation according to any one of Claims 1 to 7,

comprising from 50 to 95 wt% water.

9. A method of hard surface cleaning comprising the steps of:
a. applying to a hard surface a solvent additive of formula (I):
R!-0-(AO)n -C(=0)-R2 (D
wherein:

R!is Cs to Ci2 alkyl;
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AO is an alkylene oxide group wherein each AO is independently selected
from an ethylene oxide group, a propylene oxide group and a butylene oxide group and
wherein at least one AO group is an ethylene oxide group;

nis from 1 to 9;

R? is Cs to C13 alkyl or alkenyl; and wherein the total number of carbon
atoms in the solvent additive is from 16 to 36; and

b. cleaning an oily and/or waxy soil from the hard surface
using the solvent additive; and
C. optionally, rinsing the hard surface with water.

10. The method according to Claim 9, wherein in step a. the solvent additive
is applied in the absence of a cleaning formulation.

11. The method according to Claim 9, wherein in step a. the solvent additive
is applied as part of a cleaning formulation according to any one of Claims 1 to 8.

12. The method according to Claim 11, including measuring Percentage Soil
Removal (% S.R.) of an oily and/or waxy soil, wherein the Percentage Soil Removal (%
S.R.) of the oily and/or waxy soil, is at least two times greater for the cleaning
formulation according to any one of Claims 1 to 8 when compared with an equivalent
cleaning formulation which does not comprise the solvent additive.

13. Use of a solvent additive of formula (I):

R1-O-(AO)n -C(=0)-R? (D)
wherein:

Rl is C3 to Ci2 alkyl;

AO is an alkylene oxide group wherein each AO is independently selected
from an ethylene oxide group, a propylene oxide group and a butylene oxide group and
wherein at least one AO group is an ethylene oxide group;

nisfrom1lto9;

R? is Cs to Ci3 alkyl or alkenyl; and wherein the total number of carbon
atoms in the solvent additive is from 16 to 36; and
in a cleaning formulation;
wherein the cleaning formulation exhibits an improved Percentage Soil Removal (%
S.R.) of an oily and/or waxy soil from a hard surface by the cleaning formulation when
compared with a Percentage Soil Removal of an equivalent cleaning formulation which
does not comprise the solvent additive.

14. Use in a cleaning formulation of a combination of:

a. an alcohol ethoxylate fatty acid ester comprising the reaction
product of a C4 to Cs alcohol, 1 to 9 mols of ethylene oxide and a Cs to Ci2 fatty acid
and having a total number of carbon atoms from 16 to 36; and

b. an alcohol ethoxylate comprising the reaction product of a Ce to

Ci4 alcohol and 1 to 12 mols of ethylene oxide;
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wherein the alcohol ethoxylate fatty acid ester has a water solubility of
less than 1 wt% in deionised water at 20°C and the alcohol ethoxylate improves the
dispersion and/or dissolution of the alcohol ethoxylate fatty acid ester in the cleaning

formulation.
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ABSTRACT

A cleaning formulation has from 10 to 99 wt% water, from 0.8 to 40 wt% surfactant,
optionally other additives, and from 0.2 to 20 wt% of a solvent additive of formula (I):
R1-O-(AO)n -C(=0)-R? (D)
where R! is C3 to C12 alkyl, AO is an alkylene oxide group selected from an ethylene
oxide group, a propylene oxide group and a butylene oxide group. At least one AO
group in the solvent additive is an ethylene oxide group. The solvent additive has a
water solubility of less than 1 wt% in deionised water at 20°C and the surfactant
enables the solvent additive to dissolve and/or disperse in the cleaning formulation. In
a method of cleaning an oily or waxy soil from a hard surface, the solvent additive is
applied to the hard surface and optionally rinsed with water. The solvent additive is

used in a cleaning formulation to improve the percentage soil removal.

[NO FIGURE]



