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CLEANING PRODUCT [ 0008 ] The object of the present invention is to facilitate 
cleaning , especially the manual dishwashing task , in par 
ticular by reducing the time and effort needed to achieve the 
cleaning . 

FIELD OF INVENTION 
[ 0001 ] The present invention relates to a cleaning product . 
In particular , it relates to a cleaning product comprising a 
spray dispenser and a cleaning composition . The product 
makes the cleaning of dishware easier and faster . 

BACKGROUND OF THE INVENTION 
[ 0002 ] Traditionally manual dishwashing has been per 
formed by filling a sink with water , adding a dishwashing 
detergent to create a soapy solution , immersing the soiled 
articles in the solution , scrubbing the articles and rinsing to 
remove the remaining soils and remove the suds generated 
from the soapy solution from the washed articles . Tradition 
ally an entire load of soiled dishware has usually been 
washed in one go . Nowadays some users prefer to clean 
articles as soon as they have finished with them rather than 
wait until they have a full load . This involves washing a 
single article or a small number of articles at the time . The 
washing is usually performed under running water rather 
than in a full sink . The cleaning should be fast and involve 
minimum effort from the user . 
10003 ] Nowadays , a high number of users prefer to do the 
washing under the tap . This usually involves the use of a 
cleaning implement , such as a sponge . The user delivers 
detergent to the sponge . When the number of items to be 
cleaned is small , there is the risk of dosing more detergent 
than required , this will require the need for more rinsing for 
the dishware and the cleaning implement . Another disad 
vantage associated to this method , is that sometimes is 
required to mix the detergent with water in the sponge , this 
can slow down the cleaning process . 
[ 0004 ] The level and type of soil found on dishware varies 
considerably depending on the use of the dishware . Dish 
ware can be lightly soiled or can have hard to remove soils 
such as baked - , cooked - and / or burnt - on soils . It might be 
easier to design different products for different types / degrees 
of soils however this might not be very practical because the 
user would have to have a large number of dishwashing 
products . 
[ 0005 ] When the cleaning of a lightly soiled article is done 
under running water , it is desirable that the cleaning is 
performed quickly and with minimum effort . Ideally , the 
product should be applied and then immediately rinsed 
obviating or reducing the need for scrubbing . 
[ 0006 ] When articles are soiled with difficult to remove 
soils , it is desirable that the product facilitates the cleaning 
task by softening the well - attached soils . It is desirable that 
the softening takes place in a short time . In cases in which 
the soils are really tough it is common practice to soak the 
items before cleaning . The soaking time should be short . 
[ 0007 ] Spray products are well liked by users . A sprayable 
composition for use in hand dishwashing should be easy to 
spray , deliver fast and long lasting suds , easy to rinse and at 
the same time should provide fast and good cleaning of a 
variety of soils . The composition should be such that when 
sprayed onto the dishware spreading to the surrounding 
atmosphere should be minimised or avoided . Spreading to 
the surrounding atmosphere can not only give rise to waste 
of the product but it can also have inhalation risks associated 
to it . 

SUMMARY OF THE INVENTION 
[ 0009 ] According to a first aspect of the invention , there is 
provided a cleaning product . The product is suitable for the 
cleaning of any kind of surfaces but preferably the product 
is a hand dishwashing cleaning product . The product com 
prises a spray dispenser and a cleaning composition . The 
composition is a foaming composition and it is suitable for 
spraying . The composition is housed in the spray dispenser . 
The " composition " of the cleaning product of the invention 
is herein sometimes referred to as “ the composition of the 
invention ” . 
[ 0010 ] By “ spray dispenser ” is herein meant a container 
comprising a housing to accommodate the composition and 
means to spray that composition . The preferred spraying 
means being a trigger spray . The composition foams when it 
is sprayed . Foaming is a property that users associate with 
cleaning therefore it is important that the composition of the 
invention foams to send the user the signal that the compo 
sition is cleaning . 
[ 0011 ] The composition of the invention comprises : 

[ 0012 ] i ) from about 5 to about 15 % by weight of the 
composition of a surfactant system , and 

[ 0013 ] ii ) from about 0 . 1 to about 15 % by weight of the 
composition of an ester selected from the group con 
sisting of : 
[ 0014 ] a ) monoesters having the formula 
RIC = OOR2 wherein : 

[ 0015 ] R1 is a linear of branched C1 to C4 alkyl ; 
[ 0016 ] R2 is a linear or branched C2 to C8 alkyl ; 
[ 0017 ] b ) di - or tri - esters having the formula 
R1 ( C = OOR2 ) n wherein : 

[ 0018 ] R1 is a saturated or unsaturated C2 to C4 
alkyl ; 

[ 0019 ) R2 is independently selected from a linear or 
branched C2 to C8 alkyl ; 

[ 0020 ] n is 2 or 3 ; 
[ 0021 ] c ) benzylbenzoate ; and 
[ 0022 ] d ) mixtures thereof . 

[ 0023 ] Preferably , the composition comprises : 
[ 0024 ] i ) from about 5 to about 15 % by weight of the 

composition of a surfactant system , and 
[ 0025 ] ii ) from about 0 . 1 to about 15 % by weight of the 

composition of an ester selected from the group con 
sisting of : 
[ 0026 ] a ) monoesters having the formula 
RIC = OOR2 wherein : 
[ 0027 ] R1 is a linear of branched C2 or C3 alkyl ; 
[ 0028 ] R2 is a linear or branched C3 or C4 alkyl ; 

100291 b ) di - or tri - esters having the formula 
R1 ( C = OOR2 ) n wherein : 
[ 0030 ] R1 is a saturated or unsaturated C2 to C4 

alkyl ; 
[ 0031 ] R2 is independently selected from a linear 

or branched C3 or C4 alkyl ; 
[ 0032 ] n is 2 ; 

[ 0033 ] c ) benzylbenzoate ; and 
[ 0034 ] d ) mixtures thereof . 
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[ 0035 ] The compositions of the invention provide very 
good and fast cleaning and it helps with the foaming of the 
product . 
0036 ] Preferably , the surfactant system and the ester are 

in a weight ratio of from about 5 : 1 to about 1 : 5 , preferably 
from 3 : 1 to 1 : 2 , most preferably 2 : 1 to 1 : 1 . The surfactant 
system seems to help with the cleaning and foam generation . 
The ester helps with the speed of cleaning and with foam 
generation and stabilization . 
[ 0037 ] Furthermore , the composition of the invention pro 
vides good cleaning , including cleaning of though food soils 
such as cooked - , baked - and burnt - on soils and good clean 
ing of light oily soils . The composition of the invention not 
only provides outstanding cleaning but also very fast clean 
ing , requiring reduced scrubbing effort by the consumer . 
Thus the product of the invention is especially suitable for 
cleaning dishware under the tap . When the dishware is only 
lightly soiled the composition of the invention provides very 
good cleaning with reduced scrubbing or in the absence of 
scrubbing . The dishware can be cleaned by simply spraying 
the composition followed by a rinse with water , optionally 
aided by a low force wiping action . 
[ 0038 ] In the case of heavily soiled dishware the product 
of the invention is very good to facilitate the removal of the 
soil when the product is used to pre - treat the dishware . 
Pre - treatment usually involves leaving the soiled dishware 
with the neat product . 
[ 0039 ] Preferably , the composition of the invention has a 
pH greater than 5 as measured at 10 % solution in distilled 
water at 20° C . Compositions having a pH from 6 to 8 , 
present good chemical stability . Compositions having a pH 
from 8 to 12 , most preferably from 10 . 5 to 11 . 5 provide very 
good grease cleaning . 
[ 0040 ] Preferably , the composition of the invention has a 
pH from 8 to 12 , the composition has a reserve alkalinity of 
from about 0 . 1 to about 1 , more preferably from about 0 . 1 
to about 0 . 5 . Reserve alkalinity is herein expressed as grams 
of NaOH / 100 ml of composition required to titrate product 
from a pH 10 to the pH of the finished composition . This pH 
and reserve alkalinity further contribute to the cleaning of 
tough food soils . 
[ 0041 ] Compositions having a surfactant system compris 
ing an anionic surfactant and at least one further surfactant 
have been found to be very good from a cleaning and 
sudsing viewpoint . They have also been found very good 
from a spray pattern view point . The presence of small 
droplets ( and therefore the risk of inhalation ) is minimized 
when the surfactant system of the composition of the inven 
tion comprises anionic surfactant . By “ further surfactant ” is 
herein meant a surfactant that is not an anionic surfactant or 
a non - ionic surfactant . Preferably the anionic surfactant is a 
sulfate surfactant or an alkyl sulfosuccinate . Preferred sul 
fate surfactants are an alkyl ethoxylate sulfate or a branched 
short chain alkyl sulfate . It has been found that alkyl 
ethoxylated sulfate with an average degree of ethoxylation 
from about 2 to about 4 , more preferably about 3 , performs 
better in terms of cleaning and speed of cleaning than other 
ethoxylate alkyl sulfate surfactants with a lower degree of 
ethoxylation . 
[ 0042 ] By a " branched short chain alkyl sulfate ” is herein 
meant a surfactant having a linear alkyl sulfate backbone , 
the backbone comprising from 4 to 8 , preferably from 5 to 
7 carbon atoms , substituted with one or more C1 - 05 pref - 
erably C1 - C3 alkyl branching groups in the C1 , C2 or C3 , 

preferably C2 position on the linear alkyl sulfate backbone . 
This type of anionic surfactant has been found to deliver 
strong grease cleaning as well as good foaming perfor 
mance , especially immediate foaming performance upon 
spraying when the composition comprises amine oxide or 
betaine , preferably amine oxide as co - surfactant . Preferred 
branched short chain alkyl sulfate for use herein is a 
branched hexyl sulfate , more preferably 2 - ethyl hexyl sul 
fate . The preferred alkyl sulfosuccinate herein is 2 - ethyl 
hexylsulfosuccinate . 
[ 0043 ] Preferably , the at least one further surfactant is 
selected from the group consisting of betaine preferably 
cocoamidopropylbetaine , sulfobetaine preferably laurylhy 
droxysulfobetaine , amine oxide preferably C12 - 14 alky 
ldimethylamine oxide , and mixtures thereof . Amine oxide is 
the preferred furthersurfactant for use herein . The at least 
one further surfactant seems to help with the sudsing of the 
product . Particularly good performing products are those in 
which the anionic surfactant and the at least one further 
surfactant are present in a weight ratio of about 5 : 1 to about 
1 : 5 preferably of about 3 : 1 to about 1 : 1 , most preferably in 
a weight ratio from about 2 : 1 to about 1 : 1 . When the anionic 
surfactant comprises an alkoxylated alkyl sulphate the pre 
ferred anionic surfactant : further surfactant weight ratio is 
from 3 : 1 to 2 : 1 . When the anionic surfactant comprises a 
short chain branched alkyl sulphate surfactant the preferred 
anionic surfactant : further surfactant weight ratio is from 2 : 1 
to 1 : 1 . Especially preferred are compositions in which the 
further surfactant comprises amine oxide . The surfactant 
system can optionally further comprise a non - ionic surfac 
tant , preferably selected from ethoxylated alcohols and alkyl 
glycerol ethers . 
[ 0044 ] The composition of the invention can comprise 
glycol ethers selected from the group consisting of glycol 
ethers of Formula I : R10 ( R20 ) nR3 , Formula II : R40 ( R50 ) 
nR6 and mixtures thereof wherein R1 is a linear or branched 
C4 , C5 or C6 alkyl or a substituted or unsubstituted phenyl , 
R2 is ethyl or isopropyl , R3 is hydrogen or methyl and n is 
1 , 2 or 3 , R4 is n - propyl or isopropyl , R5 is isopropyl , R6 is 
hydrogen or methyl and n is 1 , 2 or 3 and mixtures thereof . 
It has been found that these glycol ethers further help not 
only with the speed of cleaning of the product but also with 
the cleaning , especially greasy soils cleaning . This does not 
seem to happen with glycol ethers having a different formula 
to Formula I and Formula II . 
[ 0045 ] The composition of the invention can comprise an 
alcohol selected from the group consisting of : C4 - C6 linear 
mono - alcohols , branched 04 - C10 mono - alcohols having 
one or more C1 - C4 branching groups , alkyl mono - glycerols , 
and mixtures thereof . The compositions of the invention 
comprising these alcohols provide very good and fast clean 
ing and it helps with the foaming of the product . 
[ 0046 ] Mixtures of an alcohol , in particular a C4 - C8 
branched primary mono - alcohol with a glycol ether of 
Formula I : R10 ( R20 ) R3 , Formula II : R40 ( R50 ) nR6 or 
mixtures thereof wherein R1 is a linear or branched C4 , C5 
or C6 alkyl or a substituted or unsubstituted phenyl , R2 is 
ethyl or isopropyl , R3 is hydrogen or methyl and n is 1 , 2 or 
3 , R4 is n - propyl or isopropyl , R5 is isopropyl , R6 is 
hydrogen or methyl and n is 1 , 2 or 3 have also been found 
to provide an unexpected good cleaning and speed of 
cleaning . In particular mixtures with ethylhexanol especially 
2 - ethyl - 1 - hexanol , propylhexanol especially 2 - propyl - 1 
heptanol , and methyl hexanol , in particular trimethyl hexa 
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one of Zi - Z2 and at least one of Zz - Z4 is NH2 , wherein 
the sum of x + y is in the range of about 2 to about 200 , 
wherein x21 and yz1 , and the sum of xi + y , is in the 
range of about 2 to about 200 , wherein X?z1 and y?z1 . 

Formula ( III ) 

samog 4 - 2 7 - 1 

nol especially 3 , 5 , 5 trimethyl - 1 - hexanol , have been found 
particularly good when they are part of a mixture , in terms 
of cleaning and speed of cleaning , especially mixtures of 
these alcohols with propyleneglycol n - butyl ether , dipropyl 
eneglycol n - butyl ether , and mixtures thereof , especially 
dipropyleneglycol n - butyl ether . 
[ 0047 ] The composition of the invention can further com 
prise an alcohol solvent selected from the group consisting 
of C1 - C3 linear of branched mono alcohols , C1 - C3 polyols 
and mixtures thereof , a glycol solvent selected from the 
group consisting of ethyleneglycol , propyleneglycol , poly 
ethyleneglycol , polypropyleneglycol , and mixtures thereof , 
and / or a hydrotrope selected from the group consisting of 
sodium cumene sulphonate , sodium xylene sulphonate , 
sodium toluene sulphonate , and mixtures thereof . These 
short chain alcohols , polyols , glycols and hydrotropes are 
found to help physically stabilizing the formulation . 
[ 0048 ] The composition of the invention can comprise a 
cyclic diamine of Formula ( I ) : 

RTM - ot 45 – 22 
044 - ot 40 = z - 1 

RiRi 
VR 

LR3 Rz ' 

[ 0052 ] wherein 
[ 0053 ] Ris selected from H or a C1 - C6 alkyl group , 

each of ki , k2 , and kz is independently selected from 0 , 
1 , 2 , 3 , 4 , 5 , or 6 , each of A1 , A2 , A3 , A4 , A5 , and Ag 
is independently selected from a linear or branched 
alkylene group having from about 2 to about 18 carbon 
atoms or mixtures thereof , x21 , y21 , and zz1 , and the 
sum of x + y + z is in the range of from about 3 to about 
100 , each of Z1 , Z2 , and Zz is independently selected 
from NH , or OH , where at least two of Z1 , Z2 , and Z3 
are NH2 , and the polyetheramine has a weight average 
molecular weight of from about 150 to about 1000 
grams / mole . 

[ 0054 ] Other preferred amines for use herein are amines of 
Formula ( 1 ) : 

Rs 
R4 

N Rz 
R4 

[ 0049 ] wherein two of the Rs , are selected from the group 
consisting of NH2 , ( C1 - C4 ) NH2 and mixtures thereof and 
the remaining Rs are independently selected from H , linear 
or branched alkyl or alkenyl having from 1 to 10 carbon 
atoms . 
[ 0050 ] The composition of the invention can comprise 
cleaning amines such as polyetheramines selected from the 
group consisting of polyetheramines of Formula ( I ) , For 
mula ( II ) , Formula ( III ) and a mixture thereof : 

Ri [ R 
- z NH2 

Formula ( I ) 

21 - A170A270 , - 1 ) fOA3 ) ( 5 - 1 ) ( 4407 745076 - 1 ) A6 - 22 [ 0055 ] wherein : R1 , R2 , R3 , R4 , and Rs are indepen 
dently selected from — H , linear , branched or cyclic 
alkyl or alkenyl having from 1 to 10 carbon atoms and 
n = 0 - 3 . 

[ 0056 ] or Formula ( 2 ) : 
Rs R ; R 

Formula ( II ) 

$ 4707 16 - 1 ) + ( - 1 ) + 1 TA307 ( , - 1 ) + ( 9 , - 1 ) + 1 A9 – 24 
O Rs 7 Rs IN - R12 TR12 XANH , a 

NH , 
| N | N | Z 

Re Ru 
Ro R10 - 

R2 L R4 21 

[ 0051 ] wherein each of R - R12 is independently 
selected from H , alkyl , cycloalkyl , aryl , alkylaryl , or 
arylalkyl , wherein at least one of R - Ro and at least one 
of RZ - R12 is different from H , each of A1 - A , is inde 
pendently selected from linear or branched alkylenes 
having 2 to 18 carbon atoms , each of Z1 - 24 is inde 
pendently selected from OH or NH2 , wherein at least 

[ 0057 ] wherein R , and R4 are independently selected 
from — H , linear , branched or cyclic alkyl or alkenyl ; 
and R , is a linear , branched or cyclic alkyl or alkenyl 
having from 3 to 10 carbons , Rz is a linear or branched 
alkyl from 3 to 6 carbon atoms , R , is H , methyl or ethyl 
and n = 0 - 3 . 
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[ 0058 ] or the amine of Formula ( 3 ) 

HN 

[ 0059 ] and mixtures thereof . 
0060 ) Preferred cyclic diamines for use herein include 
1 , 3 - bis ( aminomethyl ) cyclohexane ( 1 , 3 - BAC ) , 2 - methyl 
cyclohexane - 1 , 3 - diamine , 4 - methylcyclohexane - 1 , 3 - di 
amine and mixtures thereof . Compositions comprising 1 , 3 
BAC , 2 - methylcyclohexane - 1 , 3 - diamine , 
4 - methylcyclohexane - 1 , 3 - diamine and mixtures thereof , 
provide very good grease removal from dishware and the 
dishware does not feel slippery during rinse . Especially 
preferred are composition comprising 2 - methylcyclo 
hexane - 1 , 3 - diamine , 4 - methylcyclohexane - 1 , 3 - diamine and 
mixtures thereof . 
[ 0061 ] Preferably , the composition of the invention further 
comprises a chelant , preferably an aminocarboxylate chel 
ant , more preferably GLDA . The aminocarboxylate not only 
act as a chelant but also contributes to the reserve alkalinity , 
this seems to help with the cleaning of cooked - , baked - and 
burnt - on soils . Preferably , the composition of the invention 
comprises bicarbonate and / or monoethanol and / or carboxy 
late builder preferably citrate builder , that as in the case of 
the of the aminocarboxylate chelant also contribute to the 
reserve alkalinity . 
[ 0062 ] The composition of the invention can be Newto 
nian or non - Newtonian . Preferably the composition is a 
shear thinning fluid . This is important to allow the compo 
sition to be easily sprayed . The viscosity of the composition 
of the invention should also make the fluid to stay in vertical 
surfaces to provide cleaning and at the same time be easy to 
rinse . Especially suitable have been found compositions 
having a starting viscosity at high shear ( 10 , 000 s - 1 ) of from 
about 1 to about 10 mPa s . Preferably , the composition is a 
shear thinning composition having a low shear ( 100 s - 1 ) to 
high shear ( 10 , 000 s - 1 ) viscosity ratio of from about 10 : 1 to 
about 1 . 5 : 1 at 20° C . as measured using the method defined 
herein below . Preferably the composition of the invention 
comprises a rheology modifier , more preferably xanthan 
gum . 
[ 0063 ] Apreferred composition has a pH of from 6 to 8 or 
from 10 to 11 . 5 as measured in a 10 % solution in distilled 
water at 20° C . , if the composition has a pH from 10 to 11 . 5 
the reserve alkalinity is from 0 . 1 to 0 . 3 expressed as g 
NAOH / 100 ml of composition at a pH of 10 , the composi 
tion comprises : 

[ 0064 ) i ) from about 4 to about 10 % , preferably from 
about 5 to about 8 % by weight of the composition of an 
alkyl ethoxylate sulfate , preferably the alkyl ethoxylate 
sulfate having an average degree of ethoxylation of 
about 3 ; 

[ 0065 ] ii ) from about 1 to about 5 % by weight of the 
composition of amine oxide surfactant ; 

10066 ] iii ) from about 3 % to about 8 % , preferably from 
about 4 to about 7 % by weight of the composition of 
the ester ; and optionally 

[ 0067 ] iv ) from about 1 % to about 8 % , preferably from 
about 2 to about 7 % by weight of the composition of a 
glycol ether solvent , preferably dipropylene glycol 

n - butyl ether , or an alcohol selected from the group 
consisting of : C4 - C6 linear mono - alcohols , branched 
C4 - C10 mono - alcohols having one or more C1 - C4 
branching groups , alkyl mono - glycerols , and mixtures 
thereof . 

[ 0068 ] Apreferred composition has a pH of from 6 to 8 or 
from 10 to 11 . 5 as measured in a 10 % solution in distilled 
water at 20° C . , if the composition has a pH from 10 to 11 . 5 
the reserve alkalinity is from 0 . 1 to 0 . 3 expressed as g 
NAOH / 100 ml of composition at a pH of 10 , the composi 
tion comprising : 

[ 0069 ] i ) from about 4 to about 10 % , preferably from 
about 5 to about 8 % by weight of the composition of an 
alkyl ethoxylate sulfate , preferably the alkyl ethoxylate 
sulfate having an average degree of ethoxylation of 
about 3 ; 

[ 0070 ] ii ) from about 1 to about 5 % by weight of the 
composition of amine oxide surfactant ; 

[ 0071 ] iii ) from about 3 % to about 8 % , preferably from 
about 4 to about 7 % by weight of the composition of 
the ester ; and optionally 

[ 0072 ] iv ) from about 0 . 1 % to from about 2 % , prefer 
ably from about 0 . 2 to about 1 % by weight of the 
composition of the amine , preferably a cyclic diamine 
preferably selected from the group consisting of 
2 - methylcyclohexane - 1 , 3 - diamine , 4 - methylcyclo 
hexane - 1 , 3 - diamine and mixtures thereof ; and option 
ally 

[ 0073 ] V ) from about 3 % to about 8 % , preferably from 
about 4 to about 7 % by weight of the composition of a 
glycol ether of Formula I , formula II , or an alcohol 
selected from the group consisting of : C4 - C6 linear 
mono - alcohols , branched C4 - C10 mono - alcohols hav 
ing one or more C1 - C4 branching groups , alkyl mono 
glycerols , and mixtures thereof , or mixtures thereof . 

[ 0074 ] Another preferred composition has a pH of from 6 
to 8 or from 10 to 11 . 5 as measured in a 10 % solution in 
distilled water at 20° C . , if the composition has a pH from 
10 to 11 . 5 the reserve alkalinity is from 0 . 1 to 0 . 3 expressed 
as g NAOH / 100 ml of composition at a pH of 10 , the 
composition comprising : 

[ 0075 ] i ) from about 4 to about 10 % , from about 5 to 
about 8 % by weight of the composition of a branched 
short chain sulfate , preferably 2 - ethyl hexyl sulfate , 

[ 0076 ] ii ) from about 1 to 5 % by weight of the com 
position of amine oxide surfactant ; and 

[ 0077 ] iii ) from about 3 % to about 8 % , preferably from 
about 4 to about 7 % by weight of the composition of 
the ester ; and optionally 

[ 0078 ] iv ) from about 0 . 1 % to from about 2 % , prefer 
ably from about 0 . 2 to about 1 % by weight of the 
composition of the amine , preferably a cyclic diamine 
selected from the group consisting of 2 - methylcyclo 
hexane - 1 , 3 - diamine , 4 - methylcyclohexane - 1 , 3 - di 
amine and mixtures thereof ; and optionally 

[ 0079 ] V ) from about 3 % to about 8 % , preferably from 
about 4 to about 7 % by weight of the composition of an 
glycol ether of Formula I , formula II , an alcohol 
selected from the group consisting of : C4 - C6 linear 
mono - alcohols , branched C4 - C10 mono - alcohols hav 
ing one or more C1 - C4 branching groups , alkyl mono 
glycerols , and mixtures thereof , or mixtures thereof . 
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[ 0080 ] According to the second aspect of the invention , 
there is provided a method of cleaning soiled dishware using 
the product according to any of the preceding claims com 
prising the steps of : 

[ 0081 ] a ) optionally pre - wetting the soiled dishware 
[ 0082 ] b ) spraying the cleaning composition onto the 

soiled dishware ; 
[ 0083 ] c ) optionally adding water to the soiled dishware 
during a period of time ; 

[ 0084 ] d ) optionally scrubbing the dishware ; and 
[ 0085 ] e ) rinsing the dishware . 

[ 0086 ] The method of the invention allows for faster and 
easier cleaning of dishware under running tap , especially 
when the dishware is lightly soiled . When the dishware is 
soiled with tough food soils such as cooked - , baked - or 
burnt - on soils the method of the invention facilitates the 
cleaning when the soiled dishware is soaked with the 
product of the invention in neat form or diluted in water . 

DETAILED DESCRIPTION OF THE 
INVENTION 

[ 0087 ] The present invention envisages a cleaning prod 
uct , preferably a hand dishwashing cleaning product , the 
product comprises a spray dispenser and a cleaning compo 
sition . The cleaning composition comprises a surfactant 
system , a specific ester and optionally a specific glycol ether 
solvent , a specific alcohol solvent and / or a specific amine 
solvent . The product of the invention simplifies the cleaning 
task , in particular the manual cleaning task , by making the 
task easier and faster . The product of the invention is 
particularly suitable for the manual cleaning of dishware . 
[ 0088 ] For the purpose of the present invention “ dish 
ware ” encompasses all the items used to either cook or used 
to serve and eat food . 
[ 0089 ] Cleaning Composition 
[ 0090 ] The cleaning composition is preferably a hand 
dishwashing cleaning composition , preferably in liquid 
form . 
[ 0091 ] Preferably the pH of the composition is greater 
than 5 , preferably from 6 to 8 , or from 8 to 12 , preferably 
from 10 . 5 to 11 . 5 , as measured at 20° C . and 10 % concen 
tration in distilled water . If the composition has a pH from 
8 to 12 , preferably from 10 . 5 to 11 . 5 then the composition 
preferably has a reserve alkalinity of from about 0 . 1 to about 
1 , more preferably from about 0 . 1 to about 0 . 5 measured as 
detailed herein below . 
10092 ] Reserve alkalinity is defined as the grams of NaOH 
per 100 g of composition required to titrate the test compo 
sition at pH 10 to come to the test composition pH . The 
reserve alkalinity for a solution is determined in the follow 
ing manner . 
[ 0093 ] A pH meter ( for example An Orion Model 720A ) 
with an Ag / AgCl electrode ( for example an Orion sure flow 
Electrode model 9172BN ) is calibrated using standardized 
pH 7 and pH 10 buffers . A 100 g of a 10 % solution in 
distilled water at 20° C . of the composition to be tested is 
prepared . The pH of the 10 % solution is measured and the 
100 g solution is titrated down to pH 10 using a standardized 
solution of 0 . 1 N of HCl . The volume of 0 . 1N HC1 required 
is recorded in ml . The reserve alkalinity is calculated as 
follows : 

[ 0094 ] Surfactant System 
[ 0095 ] The cleaning composition comprises from about 
5 % to about 15 % , preferably from about 6 % to about 14 % , 
more preferably from about 7 % to about 12 % , most pref 
erably from about 8 % to about 10 % by weight thereof of a 
surfactant system . The surfactant system preferably com 
prises an anionic surfactant , more preferably a sulfate sur 
factant or a sulfosuccinate anionic surfactant . The system 
preferably comprises a further surfactant preferably selected 
from the group consisting of amphoteric surfactants , zwit 
terionic surfactants and mixtures thereof . The system can 
optionally comprise a non - ionic surfactant . 
[ 0096 ] Alkyl sulfates are preferred for use herein , espe 
cially alkyl ethoxy sulfates ; more preferably alkyl ethoxy 
sulfates with an average degree of ethoxylation from about 
2 to about 5 , most preferably about 3 . Branched short chain 
alkyl sulfate surfactant are also preferred for use herein . 
10097 ] Sulfosuccinate anionic surfactants are also pre 
ferred for use herein in particular 2 ethylhexylsulfosucci 
nate . 
[ 0098 ] The surfactant system preferably comprises an 
amphoteric and / or zwitterionic surfactant , preferably the 
amphoteric surfactant comprises an amine oxide and the 
zwitteronic surfactant comprises a sulfobetaine or a betaine 
surfactant . 
[ 0099 ] Preferably , the anionic surfactant and the further 
surfactant are present in the composition of the invention in 
a weight ratio of about 5 : 1 to about 1 : 5 preferably of about 
4 : 1 to about 1 : 1 , preferably from 3 : 1 to 1 : 1 and more 
preferably from 2 . 8 : 1 to 1 . 3 : 1 . 
[ 0100 ] A preferred surfactant system for the detergent 
composition of the present invention comprise : ( 1 ) 4 % to 
10 % , preferably 5 % to 8 % by weight of the composition of 
an anionic surfactant , preferably an alkyl alkoxy sulfate 
surfactant or a branched short chain alkyl sulfate ; ( 2 ) 1 % to 
5 % , preferably from 1 % to 4 % by weight of the composition 
of a surfactant selected from the group consisting of ampho 
teric surfactant , zwitterionic surfactant and mixtures thereof , 
preferably an amine oxide surfactant . It has been found that 
such surfactant system in combination with the ester of the 
invention provides excellent cleaning and good foaming 
profile . 
[ 0101 ] Anionic Surfactant 
[ 0102 ] Anionic surfactants include , but are not limited to , 
those surface - active compounds that contain an organic 
hydrophobic group containing generally 8 to 22 carbon 
atoms or generally 8 to 18 carbon atoms in their molecular 
structure and at least one water - solubilizing group prefer 
ably selected from sulfonate , sulfate , and carboxylate so as 
to form a water - soluble compound . Usually , the hydropho 
bic group will comprise a linear or branched C8 - C22 alkyl , 
or acyl group . Such surfactants are employed in the form of 
water - soluble salts and the salt - forming cation usually is 
selected from sodium , potassium , ammonium , magnesium 
and mono - , di - or tri - alkanolammonium , with the sodium , 
cation being the usual one chosen . 
[ 0103 ] The anionic surfactant is preferably a sulfate sur 
factant . A preferred sulfate surfactant is alkyl ethoxy sulfate , 
more preferably an alkyl ethoxy sulfate with an average 
degree of ethoxylation from about 2 to about 5 , most 
preferably about 3 . Another preferred sulfate surfactant is a 
branched short chain alkyl sulphate , in particular 2 - ethyl 
hexyl sulfate . 

Reserve Alkalinity = ml 0 . 1N HClx0 . 1 ( equivalent / 
liter ) xEquivalent weight NaOH ( g / equivalent ) x 
10 
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[ 0104 ] Sulfate Anionic Surfactant 
[ 0105 ] A preferred sulfate anionic surfactant is an alkoxy 
lated , more preferably , an alkoxylated sulfate anionic sur 
factant having an average alkoxylation degree from about 2 
to about 5 , most preferably about 3 . Preferably , the alkoxy 
group is ethoxy . When the sulfate anionic surfactant is a 
mixture of sulfate anionic surfactants , the average alkoxy 
lation degree is the weight average alkoxylation degree of all 
the components of the mixture ( weight average alkoxylation 
degree ) . In the weight average alkoxylation degree calcula 
tion the weight of sulfated anionic surfactant components 
not having alkoxylate groups should also be included . 

Weight average alkoxylation degreer 
( x1 * alkoxylation degree of surfactant 
1 + x2 * alkoxylation degree of surfactant 2 + . . . 
) / ( x1 + x2 + . . . ) 

[ 0106 ] wherein x1 , x2 , are the weights in grams of each 
sulfate anionic surfactant of the mixture and alkoxylation 
degree is the number of alkoxy groups in each sulfate 
anionic surfactant . 
[ 0107 ] If the surfactant is branched , the preferred branch 
ing group is an alkyl . Typically , the alkyl is selected from 
methyl , ethyl , propyl , butyl , pentyl , cyclic alkyl groups and 
mixtures thereof . Single or multiple alkyl branches could be 
present on the main hydrocarbyl chain of the starting alcohol 
( s ) used to produce the sulfate anionic surfactant used in the 
detergent of the invention . 
[ 0108 ] The branched sulfate anionic surfactant can be a 
single anionic surfactant or a mixture of anionic surfactants . 
In the case of a single surfactant the percentage of branching 
refers to the weight percentage of the hydrocarbyl chains 
that are branched in the original alcohol from which the 
surfactant is derived . 
10109 ] In the case of a surfactant mixture the percentage of 
branching is the weight average and it is defined according 
to the following formula : 

[ 0113 ] The sulfate surfactants may be selected from 
C8 - C18 alkyl alkoxy sulfates ( AEXS ) wherein preferably x 
is from 1 - 30 in which the alkoxy group could be selected 
from ethoxy , propoxy , butoxy or even higher alkoxy groups 
and mixtures thereof . Especially preferred for use herein is 
a C12 - C14 alkyl ethoxy sulfate with an average degree of 
ethoxylation from about 2 to about 5 , preferably about 3 . 
[ 0114 ] Alkyl alkoxy sulfates are commercially available 
with a variety of chain lengths , ethoxylation and branching 
degrees . Commercially available sulfates include , those 
based on Neodol alcohols ex the Shell company , Lial 
Isalchem and Safol ex the Sasol company , natural alcohols 
ex The Procter & Gamble Chemicals company . 
[ 0115 ] If the anionic surfactant is branched , it is preferred 
that the branched anionic surfactant comprises at least 50 % , 
more preferably at least 60 % and especially at least 70 % of 
a sulfate surfactant by weight of the branched anionic 
surfactant . Preferred from a cleaning view point are those 
branched surfactants in which the branched anionic surfac 
tant comprises more than 50 % , more preferably at least 60 % 
and especially at least 70 % by weight thereof of sulfate 
surfactant and the sulfate surfactant is selected from the 
group consisting of alkyl sulfate , alkyl ethoxy sulfates and 
mixtures thereof . Even more preferred are those in which the 
branched anionic surfactant has an average degree of 
ethoxylation of from about 2 to about 5 , more preferably 
about 3 and even more preferably when the anionic surfac 
tant has an average level of branching of from about 10 % to 
about 35 % , % , more preferably from about 20 % to 30 % . 
[ 0116 ] Linear alkyl alkoxylate sulfate surfactants are pre 
ferred for use in the composition of the invention . 
[ 0117 ] Branched Short Chain Alkyl Sulfate Surfactant 
[ 0118 ] This type of anionic surfactants has been found to 
deliver strong grease cleaning . They also present good 
foaming performance , when used in combination with 
amine oxide or betaine especially amine oxide surfactants , 
especially immediate foaming performance upon spraying . 
[ 0119 ] The branched short chain alkyl sulfate surfactants 
according to the current invention have a linear alkyl sulfate 
backbone comprising from 4 to 8 carbon atoms , substituted 
with one or more C1 - 05 alkyl branching groups in the C1 , 
C2 or C3 position on the linear alkyl sulfate backbone . The 
sulfate group within the branched short chain alkyl sulfate 
surfactant is bonded directly to said C4 - C8 linear backbone 
in terminal position . 
[ 0120 ] Preferably the linear alkyl sulfate backbone com 
prises from 5 to 7 carbon atoms . Preferably the one or more 
alkyl branching groups are selected from methyl , ethyl , 
propyl or isopropyl . Preferably the branched short chain 
alkyl sulfate surfactant has only one branching group sub 
stituted on its linear backbone chain . Preferably the alkyl 
branching group is on the C2 position in the linear alkyl 
sulfate backbone . 
[ 0121 ] More preferably the branched short chain alkyl 
sulfate according to the current invention has a linear alkyl 
backbone comprising from 5 to 7 carbons , substituted on the 
C2 position in the linear alkyl sulfate backbone with one 
alkyl branching group selected from methyl , ethyl , propyl . 
Most preferably the branched short chain alkyl sulfate 
surfactant is 2 - ethylhexylsulfate . This compound is com 
mercially available under the Syntapon EH tradename from 
Enaspol and Empicol 0585U from Huntsman . 

Weight average of branching ( % ) = [ ( x1 * wt % 
branched alcohol 1 in alcohol 1 + x2 * wt % 
branched alcohol 2 in alcohol 2 + . . . ) / ( x1 + x2 + 
. . . ) ] * 100 

[ 0110 ] wherein x1 , x2 , are the weight in grams of each 
alcohol in the total alcohol mixture of the alcohols which 
were used as starting material for the anionic surfactant for 
the detergent of the invention . In the weight average branch 
ing degree calculation the weight of anionic surfactant 
components not having branched groups should also be 
included . 
[ 0111 ] When the surfactant system comprises a branched 
anionic surfactant , the surfactant system comprises at least 
50 % , more preferably at least 60 % and preferably at least 
70 % of branched anionic surfactant by weight of the sur 
factant system , more preferably the branched anionic sur 
factant comprises more than 50 % by weight thereof of an 
alkyl ethoxylated sulfate having an average ethoxylation 
degree of from about 2 to about 5 and preferably a level of 
branching of from about 5 % to about 40 % . 
[ 0112 ] Suitable sulfate surfactants for use herein include 
water - soluble salts of C8 - C18 alkyl , preferably C8 - C18 
alkyl comprising more than 50 % by weight of the C8 to C18 
alkyl of C12 to C14 alkyl or hydroxyalkyl , sulfate and / or 
ether sulfate . Suitable counterions include alkali metal cat 
ion earth alkali metal cation , alkanolammonium or ammo 
nium or substituted ammonium , but preferably sodium . 
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[ 0122 ] The branched short chain alkyl sulfate surfactant 
will be formulated from about 3 % to about 10 % , preferably 
from about 4 % to about 8 % by weight of the composition . 
[ 0123 ] The branched short chain alkyl sulfate surfactant 
will be formulated from about 50 % to about 100 % , prefer 
ably from about 55 % to about 75 % by weight of the total 
surfactant composition . 
[ 0124 ] Amphoteric Surfactant 
[ 0125 ] Preferably the amphoteric surfactant is an amine 
oxide . Preferred amine oxides are alkyl dimethyl amine 
oxide or alkyl amido propyl dimethyl amine oxide , more 
preferably alkyl dimethyl amine oxide and especially coco 
dimethyl amino oxide . Amine oxide may have a linear or 
mid - branched alkyl moiety . Typical linear amine oxides 
include water - soluble amine oxides containing one R1 
C8 - 18 alkyl moiety and 2 R2 and R3 moieties selected from 
the group consisting of C1 - 3 alkyl groups and C1 - 3 
hydroxyalkyl groups . Preferably amine oxide is character 
ized by the formula R1 - N ( R2 ) ( R3 ) | wherein R1 is a C8 - 18 
alkyl and R2 and R3 are selected from the group consisting 
of methyl , ethyl , propyl , isopropyl , 2 - hydroxethyl , 2 - hy 
droxypropyl and 3 - hydroxypropyl . The linear amine oxide 
surfactants in particular may include linear C10 - C18 alkyl 
dimethyl amine oxides and linear C8 - C12 alkoxy ethyl 
dihydroxyethyl amine oxides . Preferred amine oxides 
include linear C10 , linear C10 - C12 , and linear C12 - C14 
alkyl dimethyl amine oxides . As used herein “ mid 
branched ” means that the amine oxide has one alkyl moiety 
having nl carbon atoms with one alkyl branch on the alkyl 
moiety having n2 carbon atoms . The alkyl branch is located 
on the a carbon from the nitrogen on the alkyl moiety . This 
type of branching for the amine oxide is also known in the 
art as an internal amine oxide . The total sum of nl and n2 
is from 10 to 24 carbon atoms , preferably from 12 to 20 , and 
more preferably from 10 to 16 . The number of carbon atoms 
for the one alkyl moiety ( nl ) should be approximately the 
same number of carbon atoms as the one alkyl branch ( n2 ) 
such that the one alkyl moiety and the one alkyl branch are 
symmetric . As used herein “ symmetric ” means that Inl - n2 | | 
is less than or equal to 5 , preferably 4 , most preferably from 
0 to 4 carbon atoms in at least 50 wt % , more preferably at 
least 75 wt % to 100 wt % of the mid - branched amine oxides 
for use herein . 
[ 0126 ] The amine oxide further comprises two moieties , 
independently selected from a C1 - 3 alkyl , a C1 - 3 hydroxy 
alkyl group , or a polyethylene oxide group containing an 
average of from about 1 to about 3 ethylene oxide groups . 
Preferably the two moieties are selected from a C1 - 3 alkyl , 
more preferably both are selected as a C1 alkyl . 
[ 0127 ] Zwitterionic Surfactant 
[ 0128 ] Other suitable surfactants include zwitterionic sur 
factants , preferably betaines , such as alkyl betaines , alky 
lamidobetaine , amidazoliniumbetaine , sulfobetaine ( INCI 
Sultaines ) and phosphobetaines . A preferred betaine is , for 
example , Cocoamidopropylbetaine . 
[ 0129 ] Alternatively the zwitterionic surfactant can be a 
sulfobetaine surfactant , preferably Laurylhydroxysulfo 
betaine . 
[ 0130 ] Non Ionic Surfactant 
[ 0131 ] Nonionic surfactant , when present , is comprised in 
a typical amount of from 0 . 1 % to 10 % , preferably 0 . 2 % to 
8 % , most preferably 0 . 5 % to 6 % by weight of the compo 
sition . Suitable nonionic surfactants include the condensa 
tion products of aliphatic alcohols with from 1 to 25 moles 

of ethylene oxide . The alkyl chain of the aliphatic alcohol 
can either be straight or branched , primary or secondary , and 
generally contains from 8 to 22 carbon atoms . Particularly 
preferred are the condensation products of alcohols having 
an alkyl group containing from 10 to 18 carbon atoms , 
preferably from 10 to 15 carbon atoms with from 2 to 18 
moles , preferably 2 to 15 , more preferably 5 - 12 of ethylene 
oxide per mole of alcohol . Highly preferred nonionic sur 
factants are the condensation products of guerbet alcohols 
with from 2 to 18 moles , preferably 2 to 15 , more preferably 
5 - 12 of ethylene oxide per mole of alcohol . 
[ 0132 ] Other suitable non - ionic surfactants for use herein 
include fatty alcohol polyglycol ethers , preferably 2 - ethyl 
hexylglycerol ether , alkylpolyglucosides and fatty acid glu 
camides . 
[ 0133 ] Ester 
[ 0134 ] The composition of the invention comprises from 
0 . 1 to 15 % , preferably from 2 to 10 % , more preferably from 
2 to 8 % , even more preferably from 3 to 7 % most preferably 
from 4 to 6 % by weight of the composition of an ester 
selected from the group consisting of : 

[ 0135 ] a ) monoester according to the formula 
RIC = OOR2 wherein : 
[ 0136 ] R1 is a linear or branched C1 to C4 alkyl , 

preferably a linear or branched C2 or C3 alkyl ; 
[ 0137 ] R2 is a linear or branched C2 to C8 alkyl , 

preferably a linear or branched C2 to C6 alkyl , most 
preferably a linear or branched C3 to C4 alkyl ; 

[ 0138 ] b ) di - or tri - ester according to the formula 
R1 ( C = OOR2 ) n wherein : 
[ 0139 ] R1 is a saturated or unsaturated C2 to C4 

alkyl ; 
[ 0140 ] R2 is independently selected from a linear or 
branched C2 to 08 alkyl , preferably a linear or 
branched C2 to C6 alkyl , most preferably a linear of 
branched C3 to C4 alkyl ; 

[ 0141 ] n is 2 or 3 , preferably 2 ; 
[ 0142 ] c ) benzylbenzoate ; and 
[ 0143 ] d ) mixtures thereof . 

[ 0144 ] Suitable monoesters include ethylacetate , propy 
lacetate , isopropylacetate , butylacetate , isobutylacetate , 
amylacetate , isoamylacetate , hexylacetate , isohexylacetate , 
heptylacetate , isoheptylacetate , octylacetate , isooctylac 
etate , 2 - ethylhexylacetate , ethylpropionate , propylpropi 
onate , isopropylpropionate , butylpropionate , isobutylpropi 
onate , amylpropionate , isoamylpropionate , hexylpropionate , 
isohexylpropionate , heptylpropionate , isoheptylpropionate , 
octylpropionate , isooctylpropionate , 2 - ethylhexylpropi 
onate , ethylbutyrate , propylbutyrate , isopropylbutyrate , 
butylbutyrate , isobutylbutyrate , amylbutyrate , isoamylbu 
tyrate , hexylbutyrate , isohexylbutyrate , heptylbutyrate , iso 
heptylbutyrate , octylbutyrate , isooctylbutyrate , 2 - ethylhex 
ylbutyrate , ethylisobutyrate , propylisobutyrate , 
isopropylisobutyrate , butylisobutyrate , isobutylisobutyrate , 
amylisobutyrate , isoamylisobutyrate , hexylisobutyrate , iso 
hexylisobutyrate , heptylisobutyrate , isoheptylisobutyrate , 
octylisobutyrate , isooctylisobutyrate , 2 - ethylhexylisobu 
tyrate , ethylpentanoate , propylpentanoate , isopropylpen 
tanoate , butylpentanoate , isobutylpentanoate , amylpentano 
ate , isoamylpentanoate , hexylpentanoate , 
isohexylpentanoate , heptylpentanoate , isoheptylpentanoate , 
octylpentanoate , isooctylpentanoate , 2 - ethylhexylpentano 
ate , ethylisopentanoate , propylisopentanoate , isopropyliso 
pentanoate , butylisopentanoate , isobutylisopentanoate , 
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amylisopentanoate , isoamylisopentanoate , hexylisopentano 
ate , isohexylisopentanoate , heptylisopentanoate , isoheptyl 
isopentanoate , octylisopentanoate , isooctylisopentanoate , 
2 - ethylhexylisopentanoate , and mixtures thereof . 
[ 0145 ] Preferably the monoesters are selected from the 
group consisting of ethylpropionate , propylpropionate , iso 
propylpropionate , butylpropionate , isobutylpropionate , 
amylpropionate , isoamylpropionate , hexylpropionate , iso 
hexylpropionate , ethylbutyrate , propylbutyrate , isopropyl 
butyrate , butylbutyrate , isobutylbutyrate , amylbutyrate , iso 
amylbutyrate ; hexylbutyrate , isohexylbutyrate , 
ethylisobutyrate , propylisobutyrate , isopropylisobutyrate , 
butylisobutyrate , isobutylisobutyrate , amylisobutyrate , iso 
amylisobutyrate , hexylisobutyrate , isohexylisobutyrate , and 
mixtures thereof . 
[ 0146 ] Most preferably the monoesters are selected from 
the group consisting of propylpropionate , isopropylpropi 
onate , butylpropionate , isobutylpropionate , propylbutyrate , 
isopropylbutyrate , butylbutyrate , isobutylbutyrate , propy 
lisobutyrate , isopropylisobutyrate , butylisobutyrate , isobu 
tylisobutyrate , and mixtures thereof . 
[ 0147 ] Suitable di - or tri - esters include ethyl - , propyl - , 
isopropyl - , butyl - , isobutyl - , amyl - , isoamyl - , hexyl - , iso 
hexyl - , heptyl - , isoheptyl , octyl - , isooctyl - , 2 - ethylhexy - di 
or tri - esters of succinic acid , glutaric acid , adipic acid , 
maleic acid , fumaric acid , glutaconic acid , citric acid , aco 
nitic acid , propane - 1 , 2 , 3 - tricarboxylic acid , and mixtures 
thereof . 
[ 0148 ] Preferably di - or tri - esters are selected from the 
group consisting of ethyl - , propyl - , isopropyl - , butyl - , isobu 
tyl - , amyl - , isoamyl - , hexyl - , isohexyl - di - or tri - esters of 
succinic acid , glutaric acid , adipic acid , maleic acid , fumaric 
acid , glutaconic acid , citric acid , aconitic acid , propane - 1 , 
2 , 3 - tricarboxylic acid , and mixtures thereof . 
10149 ] More preferably di - or tri - esters are selected from 
the group consisting of ethyl - , propyl - , isopropyl - , butyl - , 
isobutyl - di - or tri - esters of succinic acid , glutaric acid , 
adipic acid , maleic acid , fumaric acid , glutaconic acid , citric 
acid , aconitic acid , propane - 1 , 2 , 3 - tricarboxylic acid , and 
mixtures thereof . 
[ 0150 ] Another suitable ester solvent is benzylbenzoate . 
[ 0151 ] Alcohol 
[ 0152 ] The composition of the invention may comprise 
from 0 . 1 to 10 % , preferably from 1 to 9 % , more preferably 
from 2 to 8 % , most preferably from 4 to 6 % by weight of the 
composition of an alcohol selected from the group consist 
ing of C4 - C6 linear mono - alcohols , branched C4 - C10 
mono - alcohols having one or more C1 - C4 branching 
groups , alkyl mono - glycerols , and mixtures thereof . 
[ 0153 ] Preferred C4 - C6 linear mono - alcohols are selected 
from pentanol , hexanol , and mixtures thereof , preferably 
1 - pentanol , 1 - hexanol , and mixtures thereof . 
[ 0154 ] Preferred branched C4 - C10 mono - alcohols having 
one or more C1 - C4 branching groups for use herein are 
C4 - C8 primary mono - alcohols having one or more C1 - C4 
branching groups , and mixtures thereof . Especially pre 
ferred branched C4 - C10 mono - alcohols having one or more 
C1 - C4 branching groups for use herein include methyl 
butanol , ethyl butanol , methyl pentanol , ethyl pentanol , 
methyl hexanol , ethyl hexanol , propyl hexanol , dimethyl 
hexanol trimethyl hexanol , methyl hepanol , ethyl heptanol , 
propyl heptanol , dimethyl heptanol , trimethyl heptanol , 
methyl octanol , ethyl octanol , propyl octanol , butyl octanol , 
dimethyl octanol , trimethyl octanol , methyl nonanol , ethyl 

nonanol , propyl nonanol , butyl nonanol , dimethyl nonanol 
and trimethyl nonanol , and mixtures thereof . More preferred 
for use herein are the primary 1 - alcohol member of branched 
C4 - C10 mono - alcohols having one or more C1 - C4 branch 
ing groups , especially preferred are the primary 1 - alcohol 
family members of methyl butanol , ethyl butanol , methyl 
pentanol , ethyl pentanol , methyl hexanol , ethyl hexanol , 
propyl hexanol , dimethyl hexanol trimethyl hexanol , methyl 
hepanol , ethyl heptanol , propyl heptanol , dimethyl heptanol , 
trimethyl heptanol , methyl octanol , ethyl octanol , propyl 
octanol , butyl octanol , dimethyl octanol , trimethyl octanol , 
methyl nonanol , ethyl nonanol , propyl nonanol , butyl nona 
nol , dimethyl nonanol , trimethyl nonanol , and mixtures 
thereof . 
[ 0155 ] More preferred alcohols are butyl octanol , trim 
ethyl hexanol , ethyl hexanol , propyl heptanol , methyl buta 
nol , and mixtures thereof , in particular the primary 1 - alcohol 
family member , more in particular ethyl hexanol , butyl 
octanol , trimethyl hexanol , and mixtures thereof , especially 
2 - ethyl - 1 - hexanol , 2 - butyl - 1 - octanol , 3 , 5 , 5 trimethyl - 1 
hexanol , and mixtures thereof . 
[ 0156 ] Preferred alkyl mono - glycerols are selected from 
the group consisting of branched alkyl mono - glycerols and 
mixtures thereof , more preferably branched C4 - C8 alkyl 
mono - glycerols with one or more C1 to C4 alkyl branching 
groups , more preferably selected from the group consisting 
of ethylhexylglycerol , propylheptylglycerol , and mixtures 
thereof , most preferably 2 - ethylhexylglycerol . 
[ 0157 ] The alcohol of the product of the invention can 
boost foaming . 
[ 0158 ] Especially preferred for use herein are mixtures of 
mono - alcohols , in particular mixtures comprising a 
branched C4 - C10 mono - alcohol , more in particular mixtures 
comprising an alcohol selected from the group comprising 
C4 - C8 more preferably C6 - C7 branched primary alcohols . 
Preferably for use is a mixture of alcohols comprising an 
alcohol selected from the group comprising C4 - C8 branched 
primary alcohols with an alcohol selected of the group of 
C4 - C6 linear mono - alcohols and alkylglycerols . Mixtures 
can boost foaming and improve cleaning over a plurality of 
different oily soils . 
[ 0159 ] Glycol Ether Solvent 
( 0160 ] The composition of the invention can comprise a 
glycol ether solvent selected from glycol ethers of Formula 
I or Formula II . 
[ 0161 ] Formula I = R1O ( R20 ) nR3 wherein R1 is a linear 
or branched C4 , C5 or C6 alkyl , a substituted or unsubsti 
tuted phenyl , preferably n - butyl . Benzyl is one of the 
substituted phenyls for use herein . R2 is ethyl or isopropyl , 
preferably isopropyl . R3 is hydrogen or methyl , preferably 
hydrogen . n is 1 , 2 or 3 , preferably 1 or 2 
[ 0162 ] Formula II = R40 ( R50 ) nR6 wherein R4 is n - propyl 
or isopropyl , preferably n - propyl . R5 is isopropyl . R6 is 
hydrogen or methyl , preferably hydrogen n is 1 , 2 or 3 
preferably 1 or 2 . 
[ 0163 ] Suitable glycol ether solvents according to For 
mula I include ethyleneglycol n - butyl ether , diethylenegly 
col n - butyl ether , triethyleneglycol n - butyl ether , propyl 
eneglycol n - butyl ether , dipropyleneglycol n - butyl ether , 
tripropyleneglycol n - butyl ether , ethyleneglycol n - pentyl 
ether , diethyleneglycol n - pentyl ether , triethyleneglycol 
n - pentyl ether , propyleneglycol n - pentyl ether , dipropyl 
eneglycol n - pentyl ether , tripropyleneglycol n - pentyl ether , 
ethyleneglycol n - hexyl ether , diethyleneglycol n - hexyl 
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ether , triethyleneglycol n - hexyl ether , propyleneglycol 
n - hexyl ether , dipropyleneglycol n - hexyl ether , tripropyl 
eneglycol n - hexyl ether , ethyleneglycol phenyl ether , dieth 
yleneglycol phenyl ether , triethyleneglycol phenyl ether , 
propyleneglycol phenyl ether , dipropyleneglycol phenyl 
ether , tripropyleneglycol phenyl ether , ethyleneglycol ben 
zyl ether , diethyleneglycol benzyl ether , triethyleneglycol 
benzyl ether , propyleneglycol benzyl ether , dipropylenegly 
col benzyl ether , tripropyleneglycol benzyl ether , ethyl 
eneglycol isobutyl ether , diethyleneglycol isobutyl ether , 
triethyleneglycol isobutyl ether , propyleneglycol isobutyl 
ether , dipropyleneglycol isobutyl ether , tripropyleneglycol 
isobutyl ether , ethyleneglycol isopentyl ether , diethylenegly 
col isopentyl ether , triethyleneglycol isopentyl ether , pro 
pyleneglycol isopentyl ether , dipropyleneglycol isopentyl 
ether , tripropyleneglycol isopentyl ether , ethyleneglycol iso 
hexyl ether , diethyleneglycol isohexyl ether , triethylenegly 
col isohexyl ether , propyleneglycol isohexyl ether , dipropyl 
eneglycol isohexyl ether , tripropyleneglycol isohexyl ether , 
ethyleneglycol n - butyl methyl ether , diethyleneglycol n - bu 
tyl methyl ether triethyleneglycol n - butyl methyl ether , 
propyleneglycol n - butyl methyl ether , dipropyleneglycol 
n - butyl methyl ether , tripropyleneglycol n - butyl methyl 
ether , ethyleneglycol n - pentyl methyl ether , diethylenegly 
col n - pentyl methyl ether , triethyleneglycol n - pentyl methyl 
ether , propyleneglycol n - pentyl methyl ether , dipropyl 
eneglycol n - pentyl methyl ether , tripropyleneglycol n - pentyl 
methyl ether , ethyleneglycol n - hexyl methyl ether , diethyl 
eneglycol n - hexyl methyl ether , triethyleneglycol n - hexyl 
methyl ether , propyleneglycol n - hexyl methyl ether , dipro 
pyleneglycol n - hexyl methyl ether , tripropyleneglycol 
n - hexyl methyl ether , ethyleneglycol phenyl methyl ether , 
diethyleneglycol phenyl methyl ether , triethyleneglycol phe 
nyl methyl ether , propyleneglycol phenyl methyl ether , 
dipropyleneglycol phenyl methyl ether , tripropyleneglycol 
phenyl methyl ether , ethyleneglycol benzyl methyl ether , 
diethyleneglycol benzyl methyl ether , triethyleneglycol ben 
zyl methyl ether , propyleneglycol benzyl methyl ether , 
dipropyleneglycol benzyl methyl ether , tripropyleneglycol 
benzyl methyl ether , ethyleneglycol isobutyl methyl ether , 
diethyleneglycol isobutyl methyl ether , triethyleneglycol 
isobutyl methyl ether , propyleneglycol isobutyl methyl 
ether , dipropyleneglycol isobutyl methyl ether , tripropyl 
eneglycol isobutyl methyl ether , ethyleneglycol isopentyl 
methyl ether , diethyleneglycol isopentyl methyl ether , tri 
ethyleneglycol isopentyl methyl ether , propyleneglycol iso 
pentyl methyl ether , dipropyleneglycol isopentyl methyl 
ether , tripropyleneglycol isopentyl methyl ether , ethyl 
eneglycol isohexyl methyl ether , diethyleneglycol isohexyl 
methyl ether , triethyleneglycol isohexyl methyl ether , pro 
pyleneglycol isohexyl methyl ether , dipropyleneglycol iso 
hexyl methyl ether , tripropyleneglycol isohexyl methyl 
ether , and mixtures thereof . 
[ 0164 ] Preferred glycol ether solvents according to For 
mula I are ethyleneglycol n - butyl ether , diethyleneglycol 
n - butyl ether , triethyleneglycol n - butyl ether , propylenegly 
col n - butyl ether , dipropyleneglycol n - butyl ether , tripropyl 
eneglycol n - butyl ether , and mixtures thereof . 
[ 0165 ) Most preferred glycol ethers according to Formula 
I are propyleneglycol n - butyl ether , dipropyleneglycol n - bu 
tyl ether , and mixtures thereof . 
[ 0166 ] Suitable glycol ether solvents according to For 
mula II include propyleneglycol n - propyl ether , dipropyl 
eneglycol n - propyl ether , tripropyleneglycol n - propyl ether , 

propyleneglycol isopropyl ether , dipropyleneglycol isopro 
pyl ether , tripropyleneglycol isopropyl ether , propylenegly 
col n - propyl methyl ether , dipropyleneglycol n - propyl 
methyl ether , tripropyleneglycol n - propyl methyl ether , pro 
pyleneglycol isopropyl methyl ether , dipropyleneglycol iso 
propyl methyl ether , tripropyleneglycol isopropyl methyl 
ether , and mixtures thereof . 
[ 0167 ] Preferred glycol ether solvents according to For 
mula II are propyleneglycol n - propyl ether , dipropylenegly 
col n - propyl ether , and mixtures thereof . 
[ 0168 ] Most preferred glycol ether solvents are propyl 
eneglycol n - butyl ether , dipropyleneglycol n - butyl ether , and 
mixtures thereof , especially dipropyleneglycol n - butyl ether . 
[ 0169 ] Suitable glycol ether solvents can be purchased 
from The Dow Chemical Company , more particularly from 
the E - series ( ethylene glycol based ) Glycol Ethers and the 
P - series ( propylene glycol based ) Glycol Ethers line - ups . 
Suitable glycol ether solvents include Butyl Carbitol , Hexyl 
Carbitol , Butyl Cellosolve , Hexyl Cellosolve , Butoxytrigly 
col , Dowanol Eph , Dowanol PnP , Dowanol DPnP , Dowanol 
PnB , Dowanol DPnB , Dowanol TPnB , Dowanol PPh , and 
mixtures thereof . 

[ 0170 ] The glycol ether of the product of the invention can 
boost foaming 
[ 0171 ] Mixtures of an alcohol , in particular a C4 - C8 
branched primary mono - alcohol with a glycol ether of 
Formula I , II or mixtures thereof have also been found to 
provide an unexpected good cleaning and speed of cleaning . 
Ethylhexanol especially 2 - ethyl - 1 - hexanol , propylhexanol 
especially 2 - propyl - 1 - heptanol , and methyl hexanol , in par 
ticular trimethyl hexanol especially 3 , 5 , 5 trimethyl - 1 - hexa 
nol , have been found particularly good when they are part of 
a mixture , in terms of cleaning and speed of cleaning , 
especially mixtures of these alcohols with propyleneglycol 
n - butyl ether , dipropyleneglycol n - butyl ether , and mixtures 
thereof , especially dipropyleneglycol n - butyl ether . 
[ 0172 ] The mixtures of alcohols and glycol ethers can 
boost foaming . 
[ 0173 ] The glycol ether solvent typically is present from 
about 1 % to about 10 % , preferably from about 2 to about 
8 % , most preferably from about 3 % to about 7 % by weight 
of the composition . Preferably , weight ratio glycol ether to 
alcohol is from about 9 : 1 to about 1 : 9 , preferably from about 
7 : 3 to about 3 : 7 and more preferably from about 3 : 2 to about 
2 : 3 . 

[ 0174 ] Cleaning Amine 
[ 0175 ] The composition of the invention preferably com 
prises from about 0 . 1 % to about 10 % , more preferably from 
about 0 . 2 % to about 5 % , and especially from about 0 . 3 % to 
about 2 % , by weight of the composition , of a cleaning 
amine . The term “ cleaning amine ” herein encompasses a 
single cleaning amine and a mixture thereof . A " cleaning 
amine ” herein means a molecule comprising amine func 
tionalities that helps cleaning as part of a cleaning compo 
sition . 
[ 0176 ] The amine can be subjected to protonation depend 
ing on the pH of the cleaning medium in which it is used . 
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[ 0177 ] Preferably the cleaning amine is a cyclic diamine 
of Formula ( I ) : 

- continued NH2 

NH2 ; H?c | 1 ( ) NH ; H3Cmend Ri Ri 
R2 Hz? CH3 

Isophorone diamine 

. R ' s 
R4 

A Rz ' 
R4 

and a mixture thereof . 
[ 0182 ] Especially preferred for use herein are cyclic 
diamines selected from the group consisting of 1 , 3 - bis 
( methylamine ) - cyclohexane , 2 - methylcyclohexane - 1 , 3 - di 
amine , 4 - methylcyclohexane - 1 , 3 - diamine and mixtures 
thereof . 1 , 3 - bis ( methylamine ) - cyclohexane is especially 
preferred for use herein . Mixtures of 2 - methylcyclohexane 
1 , 3 - diamine , 4 - methylcyclohexane - 1 , 3 - diamine are also 
preferred for use herein . 
[ 0183 ] Preferred cleaning amines include polyether 
amines . One of the polyetheramine preferred for use in the 
composition of the invention is represented by the structure 
of Formula ( I ) : 

[ 0178 ] two of the substituents R ( R / - R6 , R , ' - R6 ' ) are inde 
pendently selected from the group consisting of NH2 , ( C1 
C4 ) NH2 and mixtures thereof and the remaining substitu 
ents Rs are independently selected from H , linear or 
branched alkyl or alkenyl having from 1 to 10 carbon atoms . 
[ 0179 ] The term “ cyclic diamine ” herein encompasses a 
single cleaning amine and a mixture thereof . The amine can 
be subjected to protonation depending on the pH of the 
cleaning medium in which it is used . 
[ 0180 ] The amine of Formula ( I ) is a cyclic amine with 
two primary amine functionalities . The primary amines can 
be in any position in the cycle but it has been found that in 
terms of grease cleaning , better performance can be obtained 
when the primary amines are in positions 1 , 3 . It has also 
been found advantageous in terms of grease cleaning amines 
in which one of the substituents is — CH3 and the rest are H . 

[ 0181 ] Preferred cyclic diamines for use herein are 
selected from the group consisting of : 

Formula ( I ) 

Z1 - A1 70A2tw - f0A3J0 - 1 ) { A40HA507 Af - 22 
' ( x - 1 ) ( x , - 1 ) ̂ 2622 

R6 
Rs vo A 

R3 R4 

CH2NH2 

CH2NH2 
1 , 3 - bis ( methylamine ) - cyclohexane , 

HON H2N NH 

[ 0184 ] where each of R - R is independently selected 
from H , alkyl , cycloalkyl , aryl , alkylaryl , or arylalkyl , where 
at least one of R / - Ro is different from H , typically at least 
one of R - R is an alkyl group having 2 to 8 carbon atoms , 
each of A , - A , is independently selected from linear or 
branched alkylenes having 2 to 18 carbon atoms , each of 
Z - Z , is independently selected from OH or NH , , where at 
least one of Z1 - Z2 is NH2 , typically each of Z? and Z2 is 
NH , , where the sum of x + y is in the range of about 2 to 
about 200 , typically about 2 to about 20 , more typically 
about 2 to about 10 or about 3 to about 8 or about 4 to about 
6 , where xz1 and y21 , and the sum of x , + y , is in the range 
of about 2 to about 200 , typically about 2 to about 20 , more 
typically about 2 to about 10 or about 3 to about 8 or about 
2 to about 4 , where x?z1 and y , > 1 . 
[ 0185 ] Preferably in the polyetheramine of Formula ( I ) , 
each of A4 - A , is independently selected from ethylene , 
propylene , or butylene , typically each of A1 - A , is propylene . 
More preferably , in the polyetheramine of Formula ( I ) , each 
of R , R2 , Rs , and R , is H and each of R3 and R4 is 
independently selected from C1 - C16 alkyl or aryl , typically 
each of R1 , R2 , Rs , and R , is H and each of Rz and R4 is 
independently selected from a butyl group , an ethyl group , 
a methyl group , a propyl group , or a phenyl group . More 
preferably , in the polyetheramine of Formula ( I ) , Rz is an 
ethyl group , each of R1 , R2 , Rs , and R is H , and R4 is a butyl 
group . Especially , in the polyetheramine of Formula ( I ) , 
each of R , and R2 is H and each of R3 , R4 , Rs , and R . is 
independently selected from an ethyl group , a methyl group , 
a propyl group , a butyl group , a phenyl group , or H . 

2 - methylcyclohexane - 1 , 3 - diamine , 
HYN HON NH NH2 NH2 

? NH2 
Cyclohexane - 1 , 2 - diamine 4 - methylcyclohexane - 1 , 3 - diamine , 

NH2 H2N 810 H?N , 

" NH2 
Cyclohexane - 1 , 3 - diamine Cyclohexane - 1 , 4 - diamine 



US 2018 / 0201879 A1 Jul . 19 , 2018 

[ 0186 ] In the polyetheramine represented by the structure 
of Formula ( II ) : 

- continued 
Formula B 

H3 

H2N 
Formula ( II ) - CH3 

Zz of4307 ( x , - 1 ) + ( y ; - 1 ) + 1 A9 - 24 ( x - 1 ) + ( 11 - 1 ) + 1 

R , I R12 
LCH3 CH ; 

Re 
R9 

R11 
R10 

H3C 

NH2 [ 0187 ] each of R , - R12 is independently selected from H , 
alkyl , cycloalkyl , aryl , alkylaryl , or arylalkyl , where at least 
one of R - R12 is different from H , typically at least one of 
RG - R12 is an alkyl group having 2 to 8 carbon atoms , each 
of A7 - A , is independently selected from linear or branched 
alkylenes having 2 to 18 carbon atoms , each of Zz - Z4 is 
independently selected from OH or NH2 , where at least one 
of Zz - Z4 is NH2 , typically each of Zz and Z4 is NH2 , where 
the sum of x + y is in the range of about 2 to about 200 , 
typically about 2 to about 20 , more typically about 2 to about 
10 or about 3 to about 8 or about 2 to about 4 , where x21 
and y = 1 , and the sum of x + y , is in the range of about 2 to 
about 200 , typically about 2 to about 20 , more typically 
about 2 to about 10 or about 3 to about 8 or about 2 to about 
4 , where xjzl and y?zl . 
[ 0188 ] Preferably in the polyetheramine of Formula ( II ) , 
each of A7 - A , is independently selected from ethylene , 
propylene , or butylene , typically each of A7 - A , is propylene . 
More preferably , in the polyetheramine of Formula ( II ) , each 
of R7 , R3 , R1 , and R12 is H and each of R , and Rio is 
independently selected from C1 - C16 alkyl or aryl , typically 
each of R7 , R3 , R11 , and R 12 is H and each of R , and Rio is 
independently selected from a butyl group , an ethyl group , 
a methyl group , a propyl group , or a phenyl group . More 
preferably , in the polyetheramine of Formula ( II ) , R , is an 
ethyl group , each of R7 , R3 , R11 , and R12 is H , and R10 is a 
butyl group . In some aspects , in the polyetheramine of 
Formula ( II ) , each of R , and R , is H and each of R9 , R10 , 
R11 , and R12 is independently selected from an ethyl group , 
a methyl group , a propyl group , a butyl group , a phenyl 
group , or H . 
[ 0189 ] Preferred polyetheramines are selected from the 
group consisting of Formula A , Formula B , and mixtures 
thereof : 

[ 0190 ] Preferably , the polyetheramine comprises a mix 
ture of the compound of Formula ( I ) and the compound of 
Formula ( II ) . 
[ 0191 ] Typically , the polyetheramine of Formula ( I ) or 
Formula ( II ) has a weight average molecular weight of less 
than about grams / mole 1000 grams / mole , preferably from 
about 100 to about 800 grams / mole , more preferably from 
about 200 to about 450 grams / mole . 
[ 0192 ] Amine of Formula ( 1 ) : 
[ 0193 ] The cleaning amine of Formula ( 1 ) has an ethylene 
diamine core with at least one primary amine functionality . 
The cleaning amine also comprises at least another nitrogen 
atom , preferable in the form of a tertiary amine functionality . 
Herein the term “ core ” refers to the alkyl chain between two 
nitrogen radicals . The number of carbons in the core does 
not include the radicals attached to the core . 
[ 0194 ] The cleaning amine has the formula : 

R3 
- 

NH2 

R4 R5 n 

Formula A 

NH2 

[ 0195 ] wherein : R1 , R2 , R3 , R4 , and R , are indepen 
dently selected from — H , linear , branched or cyclic 
alkyl or alkenyl having from 1 to 10 carbon atoms and 
n = 0 - 3 . 

[ 0196 ] Preferably , the cleaning amine is aliphatic in 
nature . The cleaning amine preferably has a molecular 
weight of less than about 1000 grams / mole and more 
preferably less than about 450 grams / mole . 
[ 0197 ] “ n ” varies from 0 to not more than 3 , preferably “ n ” 
is 0 . The amine molecule contains at least one primary amine 
functionality and preferably a tertiary amine functionality . 
[ 0198 ] Suitable cleaning amines for use herein include 
amines wherein R , and R , are selected from isopropyl and 
butyl , preferably R , and R , are both isopropyl or both butyl . 
[ 0199 ] Preferably cleaning amines include those in which 
R1 and R2 are isopropyl and preferably , n is 0 . Also 
preferred are amines in which R1 and R2 are butyl and 
preferably , n is o 

NH2 
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NH2 

NH 

N1 , N1 - diisopropylethane - 1 , 2 - diamine 
N ' N ' - dipropylpropane 1 , 3 Idiamine 

- NH2 

NH2 

N ' , Nl - dibutylethane - 1 , 2 - diamine 

N ' , N - dibutylpropane 1 , 3 - diamine [ 0200 ] R5 is preferably CH3 or CH2CH3 . Cleaning 
amines in which R5 is CH3 or - CH2CH3 could be good 
in terms of composition stability . Without being bound by 
theory , it is believed that the methyl or ethyl radical can 
provide stearic hinderance that protects the cleaning amine 
from negative interaction with other components of the 
cleaning composition . 
[ 0201 ] Amine of Formula ( 2 ) : 

NH2 

Rs ] Rs 
- RIR 

NH N ' , N - dihexylpropane 1 , 3 - diamine 
Z 

- 

R | R4 | [ 0207 ] Another preferred cleaning amine for use herein is 
cyclohexyl propylenediamine ( wherein n = 0 , R1 is cyclo 
hexanyl and R2 is H ) 

ou 
[ 0208 ] The amine of formula ( 3 ) : 

NH2 

[ 0202 ] wherein R , and R4 are independently selected from 
- H , linear , branched or cyclic alkyl or alkenyl ; having from 
1 to 10 carbon atoms and R2 is a linear , branched or cyclic 
alkyl or alkenyl having from 3 to 10 carbons , R3 is a linear 
or branched alkyl from 3 to 6 carbon atoms , R5 is H , methyl 
or ethyl and is preferably located in alpha position from the 
amine functionality / ies , and n = 0 - 3 . 
[ 0203 ] The cleaning amine of formula ( 2 ) has a C3 - C6 
diamine core with at least one of the amine functionalities 
being a primary amine . Herein the term “ core ” refers to the 
alkyl chain between two nitrogen radicals . The number of 
carbons in the core does not include the radicals attached to 
the core . 

[ 0204 ] The cleaning amine of formula ( 2 ) preferably has a 
molecular weight of less than about 1000 grams / mole and 
more preferably less than about 450 grams / mole . 
[ 0205 ] “ n ” varies from 0 to not more than 3 , preferably “ n ” 
is 0 . The amine molecule contains at least one primary amine 
functionality and preferably a tertiary amine functionality . 
[ 0206 ] Suitable cleaning amines include amines wherein 
R , and R , are selected from propyl , butyl and hexyl , pref 
erably R , and R2 are both propyl , butyl or hexyl . Preferably 
n is 0 . 

HN H2 

[ 0209 ] Is preferred for use herein 
[ 0210 ] Chelant 
[ 0211 ] The composition herein may optionally further 
comprise a chelant at a level of from 0 . 1 % to 10 % , prefer 
ably from 0 . 2 % to 5 % , more preferably from 0 . 2 % to 3 % , 
most preferably from 0 . 5 % to 1 . 5 % by weight of the 
composition . 
( 0212 ) Suitable chelating agents can be selected from the 
group consisting of amino carboxylates , amino phospho 
nates , polyfunctionally - substituted aromatic chelating 
agents and mixtures thereof . 
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Viscosity 

[ 0213 ] Amino carboxylates include ethylenediaminetetra 
acetates , N - hydroxyethylethylenediaminetriacetates , nitrilo 
triacetates , ethylenediamine tetraproprionates , triethyl 
enetetraaminehexacetates , diethylenetriaminepentaacetates , 
and ethanoldiglycines , alkali metal , ammonium , and substi 
tuted ammonium salts therein and mixtures therein , as well 
as MGDA ( methyl - glycine - diacetic acid ) , and salts and 
derivatives thereof and GLDA ( glutamic - N , N - diacetic acid ) 
and salts and derivatives thereof . GLDA ( salts and deriva 
tives thereof ) is especially preferred according to the inven 
tion , with the tetrasodium salt thereof being especially 
preferred . 
[ 0214 ] Builder 
[ 0215 ] The composition herein may comprise a builder , 
preferably a carboxylate builder . Salts of carboxylic acids 
useful herein include salts of C1 - 6 linear or at least 3 carbon 
containing cyclic acids . The linear or cyclic carbon - contain 
ing chain of the carboxylic acid or salt thereof may be 
substituted with a substituent group selected from the group 
consisting of hydroxyl , ester , ether , aliphatic groups having 
from 1 to 6 , more preferably 1 to 4 carbon atoms , and 
mixtures thereof . 
[ 0216 ] Preferred salts of carboxylic acids are those 
selected from the salts from the group consisting of salicylic 
acid , maleic acid , acetyl salicylic acid , 3 methyl salicylic 
acid , 4 hydroxy isophthalic acid , dihydroxyfumaric acid , 1 , 
2 , 4 benzene tricarboxylic acid , pentanoic acid , citric acid , 
and mixtures thereof , preferably citric acid . 
[ 0217 ] Alternative carboxylate builders suitable for use in 
the composition of the invention includes salts of fatty acids 
like palm kernel derived fatty acids or coconut derived fatty 
acid , or salts of polycarboxylic acids . 
[ 0218 ] The cation of the salt is preferably selected from 
alkali metal , alkaline earth metal , monoethanolamine , 
diethanolamine or triethanolamine and mixtures thereof , 
preferably sodium . 
[ 0219 ] The carboxylic acid or salt thereof , when present , 
is preferably present at the level of from 0 . 1 % to 5 % , more 
preferably from 0 . 2 % to 1 % by weight of the total compo 
sition . 
[ 0220 ] Shear Thinning Rheology Modifier 
[ 0221 ] The composition according to the invention might 
further comprise a rheology modifying agent , providing a 
shear thinning rheology profile to the product . Preferably the 
rheology modifying agent is a non crystalline polymeric 
rheology modifier . This polymeric rheology modifier can be 
a synthetic or a naturally derived polymer . 
[ 0222 ] Examples of naturally derived polymeric struc 
turants of use in the present invention include : hydroxyethyl 
cellulose , hydrophobically modified hydroxyethyl cellulose , 
carboxymethyl cellulose , polysaccharide derivatives and 
mixtures thereof . Polysaccharide derivatives include but are 
not limited to pectine , alginate , arabinogalactan ( gum Ara 
bic ) , carrageenan , gum karaya , gum tragacanth , gellan gum , 
xanthan gum and guar gum . Examples of synthetic poly 
meric structurants of use in the present invention include 
polymers and copolymers comprising polycarboxylates , 
polyacrylates , polyurethanes , polyvinylpyrrolidone , polyols 
and derivatives and mixtures thereof . 
[ 0223 ] Preferably the composition according to the inven 
tion comprises a naturally derived rheology modifying poly 
mer , most preferably Xanthan Gum . 
[ 0224 ) Generally , the rheology modifying polymer will be 
comprised at a level of from 0 . 001 % to 1 % by weight , 

alternatively from 0 . 01 % to 0 . 5 % by weight , more alterna 
tively from 0 . 05 % to 0 . 25 % by weight of the composition . 
[ 0225 ] Further Optional Ingredients 
[ 0226 ] The composition herein may comprise a number of 
optional ingredients such as rheology trimming agents 
selected from inorganic salts preferably sodium chloride , 
C1 - C3 alcohols or polyols , alkylene glycols , poly alkylene 
glycols , hydrotropes , and mixtures thereof . The composition 
might also comprise pH trimming and / or buffering agents 
such as sodium hydroxyde , hydrogen chloride , alkano 
lamines including monoethanolamine , and bicarbonate inor 
ganic salts . The composition might comprise further minor 
ingredients selected from preservatives , UV stabilizers , anti 
oxidants , perfumes , coloring agents and mixtures thereof . 
[ 0227 ] Viscosity 
( 0228 ] The flow curve of products is measured with the 
use of a Rheometer ( TA instruments — model DHR1 ) , a 
Peltier concentric cylinder temperature system ( TA instru 
ments ) and a double gap cup and rotor ( TA instruments ) . The 
flow curve procedure comprises a conditioning step and a 
flow ramp step at 20° C . , the conditioning step comprising 
a 30s pre - shear step at a shear rate of 10s - 1 followed by a 
120s zero shear equilibration time . The flow ramp step 
comprises a Logarithmical shear rate increase from 0 . 001 
s - 1 to 10000 S - 1 in a time span of 300s . A data filter is set 
at the instrument recommended minimum torque value of 20 
uNm . 
102291 “ Low shear viscosity ” is defined as the viscosity 
measured at a shear rate of 100 s - 1 . “ High shear viscosity ” 
is measured at a shear rate of 10000 s - 1 . 
[ 0230 ] Spray Dispenser 
[ 0231 ] The spray dispenser comprises a housing to accom 
modate the composition of the invention and spraying 
means . Suitable spray dispensers include hand pump ( some 
times referred to as " trigger " ) devices , pressurized can 
devices , electrostatic spray devices , etc . Preferably the spray 
dispenser is non - pressurized and the spray means are of the 
trigger dispensing type . 

ser 

Examples 
[ 0232 ] Test Methods 
0233 ] Oil Diffusion Test Method 
[ 0234 ] The ability to diffuse through a layer of oil has been 
assessed for compositions comprising esters inside and 
outside of the scope of the product of the invention . 
[ 0235 ] . The ability of the compositions to penetrate oil was 
assessed by measuring the breakthrough time , using the 
following methodology : 
02361 35 gram of an aqueous solution containing 0 . 15 % 
by weight of xanthan gum ( supplied by KeltrolTM RD from 
CP - kelco ) was poured into a glossy white ceramic dish plate 
( Supplied by Ikea - Item : S . Pryle # 13781 diameter 26 . 5 cm ) . 
[ 0237 ] Olive oil ( Sold by Unilever under the Bertoli 
brand , item number L5313R H0756 MI0002 ) was dyed red 
through the addition of 0 . 05 % by weight of red dye ( Waxo 
line Red , red dye pigment supplied by Avecia ) , stirring for 
1 hour in order to provide a homogeneous dye distribution . 
Then 2 . 5 grams of the dyed olive oil was delicately depos 
ited onto the water surface thus forming a thin disk of oil 
layer . The oil disk diameter was measured to ensure that the 
diameter did not exceed a variation amongst the replicates of 
more than 20 % from the average value . A drop of the 
cleaning composition was delicately deposited on to the oil 
layer , in the middle of the oil disk from a 5 ml Pasteur pipette 
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TABLE 1 - continued 
Impact of esters on oil breakthrough 
time of the Reference Base formula . 

( Supplied by VWR — Item : 5 ml # 612 - 1684 ) , from a height 
of less than 5 mm . The breakthrough time was measured as 
the time recorded from the deposition of the solution drop to 
the opening of the oil disk identified by the appearance of the 
water layer in the middle of the oil disk . 8 replicates were 
required per sample to calculate the average breakthrough 
time . 
[ 0238 ] Composition : 
[ 0239 ] A reference base was formulated through mixing of 
individual raw materials at normal lab conditions , on top of 
which 5 % by weight of the composition of the ester to be 
tested was added . 

Oil breakthrough 
time ( seconds - the 
lower the better ) Ester solvent 

35 Tri - n - butyl acetyl citrate 
( tri - ester , R1 = C3 , R2 = C4 ) 

Alkyl benzoate : 

Benzyl benzoate are not 

Comparative Example esters 
Monoesters : 

9 119 

% active by weight of the composition Reference Base 140 

To 100 parts 
0 . 4 
0 . 1 

Water and minors ( preservative , perfume , dye ) 
Sodium Chloride 
Sodium bicarbonate 
Ethanol 
Polypropylene glycol MW 2000 
Mono - ethanolamine 
Alkyl Dimethyl Amine Oxide ( C12 - 14 ) 
Non - ionic Alkyl Ethoxylate ( C9 - 11E08 ) 
pH ( 10 % dilution in demi water ) 

ñ 

Ethylphenyl acetate 
( R1 = C1 , R2 = C2 - phenyl ) 
Methylbenzylacetate 
( R1 = C1 , R2 = methylbenzyl ) 
3 - phenyl propionate 
( R1 = C2 , R2 = phenyl ) 
Methyl oleate 
( R1 = C17 , R2 = C1 ) 
Ethyl oleate 
( R1 = C17 , R2 = C1 ) 
2 - ethylhexyl salicylate 
( R1 = hydroxyphenyl , R2 = C8 ) 

Di - / Tri - esters : 

0 . 34 
0 . 05 

72 0 . 5 
6 . 67 
1 . 33 

10 . 1 
187 

Rhodiasolv IRIS 
( di - ester , R1 = iso - C4 , R2 = C1 ) 
Glycerol triacetate 
( tri - ester ) 

Alkyl Benzoate : 

[ 0240 ] Results 
0241 ] The oil breakthrough time of compositions com 

prising 5 % by weight of the composition of the different 
single esters inside and outside the scope of the invention 
was compared . 
[ 0242 ] From the data in Table 1 below , it is clear that a 
composition comprising an ester according to the invention 
( Example esters ) has a faster oil breakthrough time com 
pared to the reference base formulation , while a composition 
comprising an ester solvent outside of the scope of the 
invention ( Comparative example esters ) has a slower oil 
breakthrough time compared to the reference base formu 
lation . 

Ethyl benzoate 
Butyl benzoate 

174 
120 

[ 0243 ] The dimensions and values disclosed herein are not 
to be understood as being strictly limited to the exact 
numerical values recited . Instead , unless otherwise speci 
fied , each such dimension is intended to mean both the 
recited value and a functionally equivalent range surround 
ing that value . For example , a dimension disclosed as “ 40 
mm ” is intended to mean " about 40 mm ” . TABLE 1 

Impact of esters on oil breakthrough 
time of the Reference Base formula . 

Oil breakthrough 
time ( seconds - the 
lower the better ) Ester solvent 

Nil ester solvent reference base 
Example esters 
Monoesters : 

[ 0244 ] Every document cited herein , including any cross 
referenced or related patent or application and any patent 
application or patent to which this application claims prior 
ity or benefit thereof , is hereby incorporated herein by 
reference in its entirety unless expressly excluded or other 
wise limited . The citation of any document is not an admis 
sion that it is prior art with respect to any invention disclosed 
or claimed herein or that it alone , or in any combination with 
any other reference or references , teaches , suggests or 
discloses any such invention . Further , to the extent that any 
meaning or definition of a term in this document conflicts 
with any meaning or definition of the same term in a 
document incorporated by reference , the meaning or defi 
nition assigned to that term in this document shall govern . 

n - propyl acetate 
( R1 = R1 , R2 = C3 ) 
Amyl acetate 
( R1 = C1 , R2 = 5 ) 
2 - ethylhexyl acetate 
( R1 = C1 , R2 = C8 ) 
n - butyl propionate 
( R1 = C2 , R2 = C4 ) 
Isobutyl isobutyrate 
( R1 = iso - C3 , R2 = iso - C4 ) 

Di - / Tri - esters : 

Beni? 
Diisobutyl adipate 
( di - ester , R1 = C4 , R2 = iso - C4 ) 
Dibutyl maleate 
( di - ester , R1 = unsaturated C2 , R2 = C4 ) 

[ 0245 ] While particular embodiments of the present 
invention have been illustrated and described , it would be 
obvious to those skilled in the art that various other changes 
and modifications can be made without departing from the 
spirit and scope of the invention . It is therefore intended to 
cover in the appended claims all such changes and modifi 
cations that are within the scope of this invention . 

tip 



US 2018 / 0201879 A1 Jul . 19 , 2018 
15 

What is claimed is : 
1 . A cleaning product comprising a spray dispenser and a 
cleaning composition suitable for spraying and foaming , the 
composition housed in the spray dispenser wherein the 
composition comprises : 
i ) from about 5 % to about 15 % by weight of the composition 

of a surfactant system ; and 
ii ) from about 0 . 1 % to about 15 % by weight of the compo 

sition of an ester selected from the group consisting of : 
a ) monoesters having the formula RIC = OOR2 wherein : 

R1 is a linear or branched C1 to C4 alkyl ; and 
R2 is a linear or branched C2 to C8 alkyl ; 
b ) di - or tri - esters having the formula R1 ( C = OOR2 ) n 

wherein : 
R1 is a saturated or unsaturated C2 to C4 alkyl ; 
R2 is independently selected from a linear or branched 
C2 to C8 alkyl ; and 

n is 2 or 3 ; 
c ) benzylbenzoate ; and 
d ) mixtures thereof . 

2 . The product according to claim 1 wherein the ester is 
selected from the group consisting of : 

a ) monoesters having the formula R1C = OOR2 wherein : 
R1 is a linear or branched C2 or C3 alkyl ; and 
R2 is a linear or branched C3 or C4 alkyl ; 

b ) di - or tri - esters having the formula R1 ( C = OOR2 ) n 
wherein : 
R1 is a saturated or unsaturated C2 to C4 alkyl ; 
R2 is independently selected from a linear or branched 

C3 or C4 alkyl ; and 
n is 2 ; 

c ) benzylbenzoate ; and 
d ) mixtures thereof . 
3 . The product according to claim 1 wherein the esters are 

selected from the group consisting of : 
a ) monoesters selected from the group consisting of 
propylpropionate , isopropylpropionate , butylpropi 
onate , isobutylpropionate , propylbutyrate , isopropyl 
butyrate , butylbutyrate , isobutylbutyrate , propylisobu 
tyrate , isopropylisobutyrate , butylisobutyrate , 
isobutylisobutyrate , and mixtures thereof ; 

b ) di - or tri - esters selected from the group consisting of 
ethyl - , propyl - , isopropyl - , butyl - , isobutyl - di - or tri 
esters of succinic acid , glutaric acid , adipic acid , maleic 
acid , fumaric acid , glutaconic acid , citric acid , aconitic 
acid , propane - 1 , 2 , 3 - tricarboxylic acid , and mixtures 
thereof ; 

c ) benzylbenzoate ; and 
d ) mixtures thereof . 
4 . The product according to claim 1 wherein the ester 

comprises n - propyl acetate , n - amyl acetate , 2 - ethylhexyl 
acetate , n - butyl propionate , isobutyl isobutyrate , diisobutyl 
adipate , dibutyl maleate , tri - n - butyl acetyl citrate , benzyl 
benzoate , or mixtures thereof . 

5 . The product according to claim 1 wherein the compo 
sition has a pH greater than 5 as measured at 10 % solution 
in distilled water at 20° C . 

6 . The product according to claim 1 wherein the surfactant 
system and the ester are in a weight ratio of from about 5 : 1 
to about 1 : 5 . 

7 . The product according to claim 1 wherein the surfactant 
system comprises an anionic surfactant and at least one 
further surfactant . 

8 . The product according to claim 7 wherein the anionic 
surfactant comprises a sulfate surfactant selected from the 
group of alkyl ethoxylated sulfate surfactants , branched 
short chain alkyl sulphate surfactants , and mixtures thereof . 

9 . The product according to claim 8 wherein the anionic 
surfactant comprises the alkyl ethoxylated sulfate surfac 
tants comprising alkyl ethoxylate sulfates having an average 
degree of ethoxylation of from about 2 to about 5 , the 
branched short chain alkyl sulphate surfactants comprising 
branched hexyl sulphate or mixtures thereof . 

10 . The product according to claim 9 wherein the anionic 
surfactant comprises the alkyl ethoxylated sulfate surfac 
tants comprising alkyl ethoxylate sulfates having an average 
degree of ethoxylation of from about 3 . 

11 . The product according to claim 7 wherein the anionic 
surfactant comprises an alkyl sulfosuccinate . 

12 . The product according to claim 11 wherein the alkyl 
sulfosuccinate is 2 - ethylhexylsulfosuccinate . 

13 . The product according to claim 7 wherein the anionic 
surfactant and the at least one further surfactant are present 
in a weight ratio of about 5 : 1 to about 1 : 5 and wherein the 
at least one further surfactant is selected from the group 
consisting of amphoteric surfactant , zwitteronic surfactant 
and mixtures thereof . 

14 . The product according to claim 1 where the surfactant 
system further comprises a non - ionic surfactant . 

15 . The product according to claim 1 wherein the com 
position further comprises one or more ingredients selected 
from the group consisting of : 

a . a glycol ether solvent selected from the group consist 
ing of glycol ethers of Formula 1 : R10 ( R20 ) nR3 , 
Formula II : R40 ( R50 ) nR6 and mixtures thereof 
wherein R1 is a linear or branched C4 , C5 or C6 alkyl 
or a substituted or unsubstituted phenyl , R2 is ethyl or 
isopropyl , R3 is hydrogen or methyl and n is 1 , 2 or 3 , 
R4 is n - propyl or isopropyl , R5 is isopropyl , R6 is 
hydrogen or methyl and n is 1 , 2 or 3 ; 

b . an alcohol solvent selected from the group consisting of 
C4 - C6 linear mono - alcohols , branched C4 - C10 mono 
alcohols having one or more C1 - C4 branching groups , 
alkyl mono - glycerols , and mixtures thereof ; 

c . an alcohol solvent selected from the group consisting of 
C1 - C3 linear of branched mono alcohols , C1 - C3 poly 
ols and mixtures thereof , a glycol solvent selected from 
the group consisting of ethyleneglycol , propylenegly 
col , polyethyleneglycol , polypropyleneglycol , and 
mixtures thereof ; 

d . a hydrotrope selected from the group consisting of 
sodium cumene sulphonate , sodium xylene sulphonate , 
sodium toluene sulphonate , and mixtures thereof ; and 

e . mixtures thereof . 
16 . The product according to claim 1 wherein the com 

position further comprises a chelant selected from the group 
consisting of carboxylate ; aminocarboxylate ; aminophos 
phonate ; and mixtures thereof . 

17 . The product according to claim 1 wherein the com 
position further comprises a cleaning amine selected from 
the group consisting of : 
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a . cyclic cleaning amine of Formula ( I ) : 

Ri Ri ' 
Roi V R2 

RoY YR2 

independently selected from a linear or branched alky 
lene group having from about 2 to about 18 carbon 
atoms or mixtures thereof , xz1 , y21 , and zal , and the 
sum of x + y + z is in the range of from about 3 to about 
100 , each of Z1 , Z2 , and Zz is independently selected 
from NH , or OH , where at least two of Z1 , Z2 , and Zz 
are NH2 , and the polyetheramine has a weight average 
molecular weight of from about 150 to about 1000 
grams / mole ; 

c . amines of Formula ( 1 ) : 
I ER 

R ' s A Red 
| R R 

R R3 wherein two of the Rs , are selected from the group 
consisting of NH2 , ( C1 - C4 ) NH2 and mixtures thereof 
and the remaining Rs are independently selected from 
H , linear or branched alkyl or alkenyl having from 1 to 
10 carbon atoms ; 

b . polyetheramines of Formula ( I ) , Formula ( II ) , or For 
mula ( III ) : 

LA NH2 
- Z 

R4 ] Rs 

( 1 ) 
wherein : Ri , R2 , R3 , R4 , and Rs are independently 

selected from — H , linear , branched or cyclic alkyl or 
alkenyl having from 1 to 10 carbon atoms and n = 0 - 3 ; 

d . amines of Formula ( 2 ) : Z1 - A1 TOA2 + ( - 1 ) ) ( - 1 ) A40 + A : 0 + A6 - 22 
' ( x - 1 ) ( - 1 ) 

R5 7 Rs 

R2 R3 R5 
R3 R4 RIR K - NH2 INNH 

R2 L R4 ] , + A80 + 
( x - 1 ) + ( 1 - 1 ) + 1 ( x , - 1 ) + ( - 1 ) + 19924 

VEN - R12 TR12 
R11 Rs A 

º Ro Rig R10 

wherein R? and R4 are independently selected from — H , 
linear , branched or cyclic alkyl or alkenyl having from 
1 to 10 carbon atoms ; and R2 is a linear , branched or 
cyclic alkyl or alkenyl having from 3 to 10 carbons , Rz 
is a linear or branched alkyl from 3 to 6 carbon atoms , 
R , is H , methyl or ethyl and n = 0 - 3 ; 

e . the amine of Formula ( 3 ) 

NH2 

wherein each of R / - R12 is independently selected from H , 
alkyl , cycloalkyl , aryl , alkylaryl , or arylalkyl , wherein 
at least one of R - R , and at least one of RZ - R12 is 
different from H , each of A4 - A , is independently 
selected from linear or branched alkylenes having 2 to 
18 carbon atoms , each of 2 ; - 24 is independently 
selected from OH or NH2 , wherein at least one of Z , - Z2 
and at least one of Zz - Z4 is NH2 , wherein the sum of 
x + y is in the range of about 2 to about 200 , wherein x21 
and y21 , and the sum of x + y , is in the range of about 
2 to about 200 , wherein x 21 and y , z1 . 

HÖN 

and 

( III ) 
( 4 , - 05 4 - 2 

Ato ? RTM°492 - 07 A3 – 22 otu As - 22 

f . mixtures thereof . 
18 . The product according to claim 17 wherein the cyclic 

amine is selected from the group consisting of 1 , 3 - bis 
( methylamine ) - cyclohexane , 2 - methylcyclohexane - 1 , 3 - di 
amine , 4 - methylcyclohexane - 1 , 3 - diamine and mixtures 
thereof . 

19 . The product according to claim 18 wherein the cyclic 
amine is selected from the group consisting of 2 - methylcy 
clohexane - 1 , 3 - diamine , 4 - methylcyclohexane - 1 , 3 - diamine 
and mixtures thereof . 

20 . A method of cleaning soiled dishware using the 
product according to claim 1 , the method comprising the 
steps of : 

a ) optionally pre - wetting the soiled dishware ; 
b ) spraying the cleaning composition onto the soiled 

dishware ; 

A 11 

Yaz - ot 46 – 23 
wherein Ris selected from Hor a C1 - C6 alkyl group , each 
of ki , k? , and kz is independently selected from 0 , 1 , 2 , 
3 , 4 , 5 , or 6 , each of A1 , A2 , A3 , A4 , A5 , and Ag is 
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c ) optionally adding water to the soiled dishware during 
a period of time ; 

d ) optionally scrubbing the dishware ; and 
e ) rinsing the dishware . 

* * * * 


