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STABLE AQUEOUS EMULSIONS OF NONIONIC SURFACTANTS 

s. Scialla 

R. Scoccianti 

Technical field 

The present invention relates to cleaning compo.sitions. 
More particularly, the cleaning compositions according to 
the present invention are stable aqueous emulsions of 
nonionic surfactants. 

Background 

A great variety of cleaning compositions have been described 
in the art. For instance, in co-pending European Patent 
Application EP 92870188.7, a particular type of cleaning 
compositions is described which are aqueou~ emulsions of a 
.nonionic surfactant system. Such ernul.sions find a p~eferred 
application in the formulation of bleaching compositions 
comprising hydrogen peroxide or water soluble source thereof 
and a liquid hydrophobic bleach activator, or any other 
hydrophobic ingredient which needs to be separ d from 
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hydrogen peroxide. Alternatively, such emulsions can be 

used to formulate products which do not contain hydrogen 

peroxide. In the latter case, such emulsions can be useful 

because they allow to keep a given hydrophobic ingredient 

separate from the aqueous phase, with which said hydrophobic 

ingredient could react, e.g., by hydrolysis. Another 

advantage of such emulsions is that they provide a means to 

formulate·ingredients with ver~ low water solubility, 

without the need for using alcoholic or solvent mixtures, 

which are usually undesirable for aesthetic (odour) and 

toxicity reasons. 

However, a problem with such emulsions especially with 

emulsions containing relatively high concentration of 

surfactants, e.g., about 8 %, is that important viscosity 

tends to build up, which makes said emulsions difficult to 

dispense, and thus unacceptable from a consumer viewpoint. 

It is thus an object of the present invention to formulate 

aqueous emulsions of nonionic surfactants wherein the 

viscosity can be conveniently controlled. 

Various viscosity agents such as sodium cumene sulphonate . 

and polyacrylates have been tried in this context, which 

resulted in a decreased vis.cosity but also reduced phase 

stability. 

It is thus another object of the present invention to 

provide aqueo~~ emulsions of nonionic surfactants wherein 

the viscosity can be conveniently controlled while I maintaining adequate physical stability . 

. , 
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It has now been found that this object can be efficiently 
met by formulating aqueous emulsions of nonionic surfactants ' 
which comprise terephthalate-based polymers; In other 
words, it has· now been found that terephthalate-based 
polymers reduce the viscosity of aqueous emulsions 
comprising ·a nonionic. surfactant system whatever the 
viscosity was before the addition of said terephthalate­
based polymers. 

The present invention allows for greater flexibility in. 
formulating and provides stable aqueous emulsions suitable 
to be used in the most efficient manner by the consumer. 

The viscosity-reducing effect of terephthalate-based 
polymers is unexpected and beneficial as said terephthalate­
based polymers are only known in the context o~ laundry 
composit'ions as. soil release components, see for instance 
US- 4 116 885, US- 4 132 680, EP- 185 427, EP 220 156, EP 
241 984, EP 241 985, EP 518 401 and European Patent 
Application EP 92870095.4 

As an additional advantage it has been found that the 
present invention finds a preferred application in 
formulating aqueous.activated bleaching emulsions.and 
bleaching emulsions which comprise any hydrophobic liquid 
ingredient which needs to tie kept separa~e from the hydrogen 

Indeed, the addition of terephthalate-based 
Polymers accordi°ng to the present invention to the nonionic 
surf~ctant system used to emulsify hydrophobic liquid 
ingredients as for instance bleach activators improves the 
storage stability of hydrogen peroxide. 

This Sheet Has Been Replaced 
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summary of the invention 

The present invention is a stable aqueous emulsion having a 

pH of from 0.5 to 6, comprising a hydrophilic nonionic 

surfactant and a hydrophobic nonionic surfactant, said stable 

aqueous emulsion further comprises a vi•cosity-reducing 

amount of terephthalate-based polymers. 

Detailed description of the invention 

The compositions according to the present invention are 

stable aqueous emulsions of nonionic surfactants. By stable 

emulsion it is meant an emulsion which does not substantially 

separate into distinct layers, upon standing for at least two 

weeks at 50 °C. 

The compositions according to the present invention are 

aqueous. Accordingly, the compositions according to the 

present invention comprise from 10% to 95% by weight of the 

, total composition of water~ preferably from 30% to 90%, most 
.. -.~,~·. 
··~-k 

_!'.;; 

I 
preferably from 60% to 80%. Deionized water is preferably 

used. 

The compositions according to the pre~ent invention are 

emulsions of nonionic surfactants. Said emulsions of 

nonionic surfactants comprise at least two nonionic 

surfactants. Said two nonionic surfactants in order to form 

emulsions which are stable must have different HLB values 

(hydrophilic lipophilic balance), and preferably the 

difference in value of the HLBs of said two surfactants is at 

preferably at least 3. By appropriately combining 

two of said nonionic surfa9tants with different HLBs 
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in water, emulsions according to the.present invention will 

be formed. 

One of said nonionic surfactants used herein is a nonionic 

surfactant with an HLB above 11· (herein referred.to as 

hydrophilic nonionic surfactant), whereas the other one is a 

nonionic surfactant with an HLB below l·O {herein referred to 

as hydro~hobic nonionic surfactant). 

S~itable nonionic surfactants for use herein include 

alkoxylated fatty alcohols. Indeed, a great variety of such 

alkoxylated fatty alcohols are commercially available which 

have very different HLB values (hydrophilic lipophilic 

balance). The HLB values of such alkoxylated nonionic 

surfactants depend essentially on the chain length of the 

fatty alcohol, the nature of the.alkoxylation and the degr~e 

of alkoxylation. ·Hydrophilic·nonionic surfactants tend to 

have a high degree of alkoxylation and.a short chain fatty 

alcohol, w!'lile hydrophobic surfactants tend to have a low 

degree of alkoxylation a·nd a long chain fatty alcohol. 

Surfactants catalogs are available which list a number of 

surfactants including nonionics, together with their 

respective HLB values . 

The compositions according to the present invention comprise 

)> from 2 .% to 50 % by weight of the total composition of sa1d 

~: ~!::o:h~ l ~: ::d % ~y::::h::~: e~::~;n~:0:u:f :c::n::, % ~ref erab ly 
)1 'l'he compositions according to the present invention may 

!.'l• further comprise ·other nonionic surfactants which should . . . 

··. however not .significan.tly alter the we;i.ghted average HLB 

·. \'al.ue of the over.all composition. 

compositions according to the present invention further 

Comprise as an essential element a viscosity reducing amount 
...---~ 

. B Replaced 
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of terephthalate-based· polymers. By "viscosity reducing 

amount" it is meant an amount of terephtha.late-based polymers 

which is sufficient to provide physically stable aqueous 

emulsions wherein the viscosity can be conve~iently 

controlled. Typically the compositions according to the 

present invention comprise from o·. 05 % to 5 % by weight of 

the total composition of said terephth~late-based polymers,· 

preferably from 0.1 % to 2 %. 

Said terephthalate-based' polymers reduce the viscosity of 

aqueous emulsions herein whatever the viscosity was before 

the addition of said terephthalate-based polymers, while. 

mainta.ining also physical stability. Preferred compositions 

obtained ac6ording to the presen~ invention have a vis6osity 

of from 100 cps to 3000 cps at 50 rpm shear rate at 25°C, 

more preferably from 300 cps to 1500 c.ps, measured with a 

Brookfield DV II rotational viscos-imeter. 

Terephthalate~based polymers have been extensively described 

in the art as soil release agents, see for instance US- 4 116 

885, US- 4 132 680, EP- 185 4~7, EP 220 1~6; EP 241 984, EP 

241 985, EP 518 401 and European Patent Application EP 

-~ 92870095.4. _All polymers disclosed therein are suitable in 

.--) the context of the present invention. More specifically, 

suitable polymers for use herein are according to the formula 

,"of.d 
X ~ ( OCHlH( Y)) n (OR5 )m+-HA-R1 -A-R2 )u(A~R3-A-R2)v+. 

, 

,··(i 

A-R
4 
-A-f ( R50 )m( CH( Y )CH20) n+ X 

··.~f.i,~ 

~·f)'~ ,.·In this formula, the moiety -E{A-Rl-A-R2)u(A-RJ-A-R2)v-} A-R4-A­

.~; ·. forms the oliqomer or polymer backbone of the compounds • 

.J;yJ · It is believed that the backbone structure is important to 

: the adsorption of the polymers on the fabrics while the end 

'ltoups confer the soil release properties. 

' 

ii d .. , 
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The 1 inking A moieties are essentia 1 ly - CO· - or -OC- moi-
eties, i.e. the compounds of the present invention are p~lyesters. 
As used herein, the term "the A moieties are 

·o o 
fl fl 

essentially - OC - or -.CO - moieties" refers to compounds where 
0 0 

. " " the A moieties consist entirely of moieties - OC - or - CO -, or 
0 

are partially substituted with linking moieties such as - N~ - or . . . f 
0 0 0 H II . II · . II · c.~ - (amide) , and - oc~ - or - ~CO - (urethane). The degree of 
H H H 

partial substitution with these other 1 foking moieties should ~e 
such that the soil release properties are not adversely affected 
to any ·great extent. Preferably, 1 inking moieties A consist 

0 0 
· 11 II 

entirely of (i.e., comprise 1001) moieties - OC - or -CO-, i.e., 

ff ff 
each A is either - OC - or - CO -

The R1 ·moieties are essentially 1 ~4-phenylene .moieties. As 
used· herein, the term "the R1 moieties are essentially i,4-. 1 
phenylene moieties" refers to compounds where the R moieties 
consist entirely of 1,4-phenylene moieties, or are partially 
substituted with other arylene or alkarylene moieties, alkylene 
moieties, alkenylene moieties, or mixtures thereof. Arylene and 

. . 
alkarylene moieties which can be partially substituted for 1,4-
phenylene include 1,3-phenylene, 1,2-phenylene, 1,8-naphthylene, 
1,4-naphthylene, 2 ,2-biphenylene, 4,4'-biphenylene a.nd mixtures 
thereof. Alkylene and alkenylene moieties which can be partially 
substituted · include ethylene, 1,2-propylene, 1,4-butylene, 
1~5-pentylene, 1,6-hexamethylene, 1,7-heptamethylene, 1,8-octa­
methylene, 1,4-cyclohexylene, and mixtures thereof. 

For the R1 moieties, the degree of partial substitution with. 
moieties other than 1,4-phenylene should be such that the sofl 
release properties of the compound are not adversely affected to 

I 
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any. great extent. Generally, the degree of partial substitution 
which can be tolerated will depend upon the backbone length of the 
compound, i.e., longer backbones can have greater partial sub­
stitution for 1,4-phenylene moieties. Usually, comp0unds where 
the R1 comprise from about 50 to 1ooi 1,4-phenylene moieties (from 
0 to about SOS moieties other than 1,4-phenylene) have adequate 
soil release activity. For example, polyesters made according to 
the present invention with a 40:60 mole ratio of isophthal ic 
(1,3-phenylene) to terephthal ic (1,4-phenylene) acid have adequate 
soil release activity. However, because most polyesters used in 
fiber making comprise ethylene terephthalate units, it is usually 
desirable to minimize the degree of partial. substituti~n with 
moieties other than 1,4-phenylene for best soil release· activity. 
Preferably, the R1 moieties consist entirely of (i.e., comprise 
1001) 1,4-phenylene moieties, i.e. each R1 moiety is 1,4-phenyl-
ene. 

The R2 moieties are essentially ethylene moieties~ or· sub­
stituted ethylene moieties having ci-c4 alkyl or alkoxy sub­
stitutents. As used herein, the term •t~e ~ moieties are essen­
tially ethylene moieties, or substituted ethylene moieties having 
c1-c4 alkyl or alkoxy substituents• refers to cmnpound~ of the 
present invention where the R2 moieties. consist entirely of 
ethylene, or substituted ethylene moieties, ·or are partially 
substituted· with other compatible moieties. Examples of these 
other moieties include linear c3-c6 alkylen~ moieties such _as 
1,3-propylene, 1,4-butylene, 1,5-pentylene or 1,6..;hexamethylene, 
1,2-cycloal kyle~e moieties such as 1,2-cyclohexylene, 1,4-cyclo­
al kylene moieties such as 1,.4-cyclohexyle"e and 1,4-dimethylene~ 

cyclohexylene, polyoxyalkylated 1,2-hydroxyalkylenes such as 

-CH2-cH~ , and oxyalkylene moieties .such as 

~H2-0( CH2CH20} p -X . . . 

-CH2CH20cH2CH20cH2CH2- or -CH2CH20CH2CH2-. 
· For the R2 moieties, the degree of partial substitution with 

these other moieties should be such that the soil release pro­
perties of the compounds are not adversely affected to any reat 



_____ __.......~~---~~····-····---

9 

extent. Generally, the degree ·Of partial substitution which can 

be tolerated will depend upon the backbone length of the compound, 

; .e., longer backbones can have greater partial substitution. 

Usua 11 y, compounds where the R2 comprise from about 20 to iooi 

ethylene, or substituted ethylene moieties (from 0 to about 80% 
other compatible moieties) have adequate- soil release activity. 

_ For example, polyesters made according to the present invention 
with a 75:25 m0le ratio of diethylene glycol {-CH2CH20CH2CH2-) to 
ethylene glycol (ethylene) have adequate soil release activity. 

However, it is desirable to minimize such partial substitution, 
especially with oxyalkyleoe moieties, for best soil release 
activity. (During the making of polyesters according to the 
present invention, small amounts of these oxyalkylene moieties (as 
dhlkylene glycols) are typkally fonned from g·lycols in . side 
reactions and are then incorporated into the polyester). Prefer­
ably, R2 comprises from about 80.to 1001 ethylene, or substituted 

. . 
ethylene moieties, anct from 0 to about 201 other COllllJlti-ble 
moieties. 

For .the R2 moieties, suitable ethylene or substituted ethyl­
ene moieties include -ethylene, 1,2-propylene, 1,2-butylene, 
1,2-hexylene, 3-methoxy-1,2-propylene and mixtures thereof. 
Pref.erably, the R2 moieties are essenti~l ly ethylene moieties, 

1,2-propylene moieties or mixtures thereof. Inclusion of a 
greater percentage of ethylene moieties tends to improve the soil 
release activity of the compounds. Surprisingly, inclusion of a 
greater percentage of 1,2-propylene moieties tends to imp1"0ve. the 
water solubility of the compounds. 

For the R3 moieties,· suitable substituted c2-c18 hydro­
carbylene moieties ~an incl~de substituted c2-c12 alkylene, 
alkenylene, arylene, alkarylene and like moieties. The substitut­

ed alkylene or alkenylene moiet;es can be nnear, branched, or 
cyclk. Also, the R3 mo;.eties can be all the same (e.g. all 
substituted arylene) or a mixture (e.g. a mixture of substituted 

. 3 
arylenes and substituted alkylenes}. Preferred R moieties are 
those which are substituted 1,3-phenylene moieties. 

. i . . 



10 

The substituted R3 moieties preferably have only one - S03M, 

-COOM, -o+(R50)m(CH(Y)CH20)n+x or 

-A-f (R2-A-R4-A)1:::-{(R50) (CH(Y)CH20) :t X substituent. M can be H w m · n or any compatible water-soluble cation. Suitable water soluble 

cations include the water soluble alkali metals such as potas·sium 

(K+) and -especially . sodium (Na+), as well as anmonium (NH4 +). 

Also suitable are substituted anmonium cations having the fonnula: 
Rt 

R2 - ~+ - R4 

kl 
where R1 and R2 are each a c1-c20 hydrocarbyl group (e.g. alkyl, 

hydroxyalkyl) or together fom a cyclic or heterocyclic ring of 

from 4 to 6 carbon atoms (e.g. piperidine, morpholine); R3 is a 

Cr-:c20 hydrocarbyl group; and R4 is H (annonh.in) or a Ci-c20 
hydrocarbyl group (quat amine). Typical substituted anmonium 

cationic groups are those where R4 is H (anmonium) or t 1-c4 alkyl, 

especially methyl (quat amine); Rt is c10-ct8 alkyl, especially 

c12-ct4 alkyl; and R2 and R3 are each c1-c4_ alkyl, especially · 

methyl. 

The R3 moieties having -A-f (R2-A-R4A)~· 
+CR50)m(CH(Y)CH20)n+x substituents provide branched backbone 

compounds. R3 mo·ieties having -A-{(R2-A-R4-A)-V-R2-A moieties 

provide crosslinked backbone compounds. Indeed, syntheses used to 
make the branched backbone compounds typically provide at least 
some crosslinked backbone compounds. 

The moieties -(R50)- and -(CH(Y)CH20)- of the moieties 

+CR50)m(CH(Y)CH20)n+ and -f-(OCH(Y)CH2)~(0R5.)11+ can be mixed 
together or preferably fonn blocks of -(R 0)- and -(CH(Y)CH20)­

moieties •. Preferably, the blocks of -(R50)- moieties are located 

next to the backbone of the compound. When R5 is the moiety 

-R2-A-R6-, mis 1; also, the moiety -R2-A-R6- .1s preferably 

-located next to the backbone of the compound. for R5, the p~-
ferred -c3-c4 alkyl_ene is c3H6 (propylene); when R5 is c 3-~4 
alkylene, m is preferably .from 0 to about 5 and is most preferably 

O. R6 is preferably methylene or 114-phenylene. The moiety 

-(CH(Y)CH20)- preferably comprise~ at least about 751 by weig~t of 
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. the moiety +<R50)m(CH{Y)CH20)n+ and mos.t preferably 100'.t ·by weight (m is 0). 
. The Y substituents of each moiety ..f(R50}m(CH(Y)CH20)# ~re the ether moiety -CH

2
(0CH

2
CH

2
)PO-X 1 or are, more typically, a mixture of this ether moiety and H; p can range from 0 to 100, but is typically 0 .. When the Y substituents are a mixture, moiety -(CH{Y)CH20)n - can be represented by the following moiety: 

-f ( CHCH20) n (CH2CH20) + I 1 "2 

CHz(OCHzCH2)pO-X 

wherein n
1 is at least 1 and the sum of .n

1 + n2 is the value for n. Typically, n1 has an average value of from about 1 to about 10. The moieties 
-{CHCH20)" -I n1 

CH2(0CH2CH2)PO-X 
can be mixed together, 

-(CHCHzO) - and I . nl 
CHz(OCHzCHz)pO-X 

and 

but typically fonn blocks of 
-{CH2cH2o>n

2
- moieties. 

0 
X can be H, c1-c4 alkyl or -~R7 , wherein R7 is c1-c4 alkyl. Xis preferably methyl or•ethyl, and most preferably methyl. The value for each n is at least about 6, but is preferably at least about 10. The va 1 ue for each n usua 1 ly ra·nges from about 12 to about 113. Typically, the value for each n is in the range of from about 12 to about 43. 

The backbone moieties +A-R1-A-R2+ and -(-A-R3-A-R2+ can . 
1 2 be mixed together or can fonn b 1 ocks of ·-(-A-R -A-R + and . +A-R3-A-R2-t moieties. It has been f~und that the value of u + v needs to be at least about 3 in order for the compounds of the present invention to have significant soil release act;v;ty. The maximum value for u + v is generally detenni_ned ~Y the process by which the compound is made, but can range up· to about 25. i.e. the ! . 

I ,. 
I 

I 

I 
i 
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compounds of the present invention are ol igomers or fow molecular 
weight polymers. By comparison, polyesters used in fiber making 
typically have a much higher molecular weight, e.g. have from 
about 50 to about 250 ethylene terephthalate unHs. Typically, 
the sum of u + v ranges from about 3 to about 10 for the compounds 
of the present invention. 

Generally, the larger the u .+ v value, the less soluble is 
the compound, especially when the R3 moieties do not have the 
substituents -COOM or -so3M. Also. as the value for n increases, 
the value for u + v should be increased so that the compound will 
deposit better on the fabric· during laundering. When the R

3 

moieties have the substituent -A~(R2-
A•R4-A) ]w [ (R50)m(CH(Y)CH .. O) +x (branched backbone compounds)· 2 L n · 
or -A+CR -A-R4-A)+.-R2-A- (cross linked backbone compounds), the w 
value for w is typically at least 1 and is detennined by the 
process by which the compound· is made. For these branched and 
crossl inked backbone ·compounds the value for u + v + w is' from 
about 3 to about.25". 

· Preferred compounds in this class of polymers 
polyesters having the fonnula: 

0 . 0 0 
X-f (OCH2CH2) (OCH

2CH) -]-[-(0~- R1 -~O-R2 ) (-~- R3 
n2 I "1 u 

CH20X 
0 0 0 
II 2· II 411 . 
C.0-R ) v-]+---OC-R -CO-[ ( rCH20 )n

1
( CH2CH20) ntX 

are block 

CH20X 
wherein the R1 moieties are all 1,4-phenylene moieties; the R2 

moieties are essentially ethylene moieties, 1,2-propylene moieties 
or mixtures thereof; the R3 moieties are al~ potassium or pre­
ferrably sodium 5-sul fo-_1,3-phenylene moieties or substituted 
1,3-phenylene moieties having the substituent 

lliililiii1ii1filtir 
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0 0 0 
II 2 fl 4 II ~CO-f-(R -OC-R -CO) j [(CHCH20) (CH2CH20) -j-X at the 5 

w I "1 "2 

CH20X 
position; the R4 moieties are R1 or· R3 moieties, or mixtures thereof; each X is ethyl or preferably methyl; each n1 is from 1 to about 5; the sum of each n

1 + n2 is from about 12 to about 43; when w is 0, u + v is from about 3 to about 10; when w ts at least 1, u + v + w· is from about 3 to about 10. 
Particularly preferred block polyesters are those ~here v is 0, i.e.· the 1 inear block polyesters. For these most preferred linear block polyesters, u typically ranges from about 3 to about 8. The most water soluble of these 1 inear block polyesters are those where· u is from about 3 to about 5. 

Other suitable polymers for use herein include polymers of the formula : 

- A-R1
-A-{(R4

0) (CH(Y)CH20) + X m n 
. . . l 2 1 3 1 In this formula, the moiety -f (A-R -A-R ) (A-R -A-R ) ~ A-R -A-. u y forms the oligomer or polymer backbone of the compounds. Groups X-{(OCH2CH(Y)) (OR4):f. and -£(R40) (CH(Y)CH20) ~X are generally n m m n connected at the ends of the oligomer/polymer backbone. 

0 0 " ,, The linking A moieties.are essentially - CO - or -OC- moi-eties, i.e. the compounds of the present invention are polyesters. As used herein, the term .. the A mriieties are 
0 0 
·II II esseritially - OC - or - CO - moieties 11 refers to compou11ds where 

R R the A moieties consist entirely of moieties - OC - or - CO -, or 

t • 
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II 

are partially substituted with l ir1king moieties such as - ~C - or 

0 0 . 0 H 
II . II It 
CN - (amide), and - OCN - or - NCO - (urethane). The degree of 

I I I 
H H H 

partial substitution with these other linking moieties should be 

such that the soil release properties are not adversely affected 

to any great extent. Preferably, linking moieties A consist 
0 0 
II 11 

entirely of (i.e., comprise lOOS) moi~ties - OC - or -CO-. i.e., 

0 0 
II H 

each A is either - OC ~ or - CO -

The R1 moieties are essentially 1,4-phenylene moieties. As 

used hereh1 .• the tem ."the R1 moieties are. essentially 1,4-

·phenylene moieties" ~fers to compounds where the R1 anoiet1es 
consist entirely of 1,4-phenylene moieties, or are partially 

substUuted wHh other arylene or alkarylene moieties, alkylene· 

moieties, alkenylene moieties, or mixtures thereof. Arylene and 

alkarylene moieties which can be partially substituted for 1,4-

phenylene include 1,3-phenylene,· 1 ,2-phenylene, 1,8-naphthylene, 

1,4-naphthylene, 2,2~biphenylen~. 4,4'-biphenylene and mixtures. 

thereof. Alkylene and alkenylene moieties which can ~ partially 

substituted include ethylene~ 1,2-propylene., 1,4-butylene, 

1,5-pentylene, 1,6-hexamethylene,. 1,7-heptamethylene, 1,8-octa­
methylene, 1,4-cyclohexylene. and mixtures thereof. 

These other arylene, alkarylene, alkylene and alkenylene 

moieties can be. unsubstituted or can have at least one -so3M,-COOM 
7 1 7 . 

or -A-R + A-R -A-R -OJwX substituent or at least one moiety 

-A-R7-fA-R1 -A~R7 ~A- cross_.linked to another R1 moiety, W.erein 
R7 is the. moiety R or R3; and w is 0 or at least 1. Preferably, 

these substituted R1 moieties have only one -S°'3M• -COOM or -A-R7 

-{A-R1-A-R7 -orx substituent. M can be H" or any compatible 
water-soluble cation. Suitable water-soluble cations include the 

water-soluble alkali metals such as potassium (K+) and especially 
sodium (Na+), as well as anmonium {NH4 +). Also s~itable are 

substituted anmonium cations having the fonnula: 
i 

,, 11 
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Rl 

R2 I + 
N R4 

I '3 
R 

where R1 arid R2 are each a c
1
-c

20 
hydrocarbyl group (_e.g_. alkyl, 

hydroxyalkyl) or together fonn a cyclic or heterocycl ic ring of 
from 4 to 6 carbon atoms (e.9. piperid;ne, morpholine); R

3 
is a 

Ci-c20 hydrocarbyl group; and R4 is H (anmonium) or a c1-C20 
hydrocarbyl group (quat amine). Typical substituted al!'llOnium 
cationic groups are ·those where R4 is H (anmoni•) or c1-c4 alkyl, 
especially methyl (quat amine); R1 ;s c

10
-c18 alkyl, especially 

c12-c14 alkyl; and R2 and. R3 . are each c1-c4 alkyl, especially 
methyl. 

The R1 moieties having -A-R7 -E- A-R1-A-R7 -Ok X substituents w 
provide branched backbone compounds. The R1 moieties having 
-A-R7

-£A-R1-A-R7-*:-A- moieties provide cross-linked backbone w . 
compounds. Indeed, syntheses used to make the branch~. backbone 
compounds typically provide at least some cross-linked backbone 
compounds. 

For the R1 moieties, the degree of partial substitution with 
moieties other than 1 ,4-phenylene should be such that the soil 
release properties of ~he compound are rtot adversely affected to 
any great extent. Generally, the degree of partial substitution 
which can be tolerated will depend upon the backbone length of the 
compound, i.e., longer backbones C"an have greater parUal sub­
stitution for 1,4-phenylene moieties. Usually, compounds where 

1 . 
the R comprise from about 50 to IOOS 1,4-phenylene moieties (from 
O to about SOS moieties other than 1 ,4-phenylene) have adequate 
soil release activity. However, because most polyesters used in 
fiber making comprise ethylene terephthalate units, it is usually 
desirable to minimize the degree of partial substitution with 
moieties other than 1,4-phenylene for best soi 1 release activity. 
Preferably, the R1 moieties consist entirely of (i.e., comprise 
100%) 1,4-phenylene moieties, i.e. each R1 moiety is 1,4-phenyl­
ene. 
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The R2 moieties are essentially. substituted ethylene moieties 
having c

1 
-c
1 

a 1 kyl or al koxy subs ti tu tents. As used herein, the 
tenn "the R moieties are essentially substituted ethylene moie­
ties having c1-c4 alkyl or alkoxy substituents 11 refers to 
compounds of the present invention where the R2 moieties consht 
entirely of substituted ethylene moieties, or are partial ty 
replaced with other compatible moieties. Examples of these other 

• 
moieUes include 1 inear c2-c6 alkylene moieties such as ethylene, 
1,3-propylene, 1,4-butylene, 1,5-pentylene or l,~-hexamethylene, 

1,2-cycloalkylene moieties such as 1,2-cyclohexylene, 1,4-
cycloalkylene moieties such as 1,4-cyclohexylene and 1,4-
dimethylene-cyclohexylene, polyoxyalkylated 1,2-hydroxyalkylenes 
such as -~H2-CH- , and oxyalkylene moieties s~ch as 

Cff2-0(CHzCHzO)p-X 

-CH2CH20cH2CH2-. 
For the R2 moieties, the degree of partial replacement with 

these other moieties should be such that the soil release and 
solubility properties of the compounds are not adversely affected 
to any great extent. Gerierally, the degree of partial -replacement 
which can be tolerated wi.11 depend upon· the soil release and 
so 1ubi1 i ty pro.pert i es desired, the backbone 1 ength ·of the com­
pound, (i.e., longer backbones generally can have greater partial 
replacement), and the type of moiety involved (e.g., greater 
partial substitutiort with ethylene moiet"ies generally decreases 
solubility). Usually, compounds where the R2 COl"~rise from about 
20 to 100% substituted ethylene moieties (from 0 to about soi 
·other compatible moieties) have adequate son release activity. 
However, it is generally. desirable. to minimize. such partial 
replacement for best soil release activity and solubility 
properties. (Duri~g the making of polyesters . according to the 
present invention, small amounts of oxyalkylene moieties (as 
dialkylene·glycols} can be fonned from glycols in side reactions 2 . 
and then incorporated into the polyester). Preferably, R com-
prises from about 80 to lOOS substituted ethylene moieties, and 
from O to about 20% other compatible moieties. For the R2 

,-------·-----------
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moieties, suitable substituted ethylene moieties include 

1,2-propylene, 1,2-butylene,. 3-meth9xy-1,2~propylene and mixtures 

thereof. Preferably, the R2 moieties are ·es sen ti ally 1,2-

propylene moieties. 

The R3 moieties 

-(CH2CH20)q-CH2CH2-. 
are 'essentially the 

are essentially the polyoxyethylene moiety 

As used herein, the term "the R
3 

moieties 

polyoxyethylene moiety -(CH2CH20)q-H2CH2-" 
. 3 

refers to compounds of the pre·sent ·invention in which the R 

moieties consist entirely of this polyoxyethylene moiety, or 

further include other compatible moieties. Examples of these 

other moieties incluce c3-c6 oxyalkylerie moieties such as oxy­

propylene and oxybutylene, polyoxyalkylene moieties such as 

polyoxypropylerie and polyoxybutylene, and · polyoxyalkylated 1,2-

hydroxyalkylene oxides such as -OCH2CH-
. I 

The degree of inc 1 us ion of· these 

that the soil release properties 

CH20(CH2CH20)p-X. 
other moieties should be such 

of the compounds are not ad-

· versely affected to any great extent. Usually, fn compounds of 

the present invention, the polyoxyethylene moiety comprises from 

about 50 to 100: of each R3 moiety. Preferably, the 

polyoxyethylene moiety comprises from about 90 to l~I of each R3 

moiety. (During the making of polyesters acc9rding to the present 

invention, very small amounts of oxyalkylene moieties may be 

attached to the polyoxyethylene moiety in side reactions and thus 

incorporated into the R3 moieti~s). 
For the polyoxyethylene moiety, the value f<':· q is at least 

about 9, and. is preferably at least about 12. The value for q 

usually ranges from about 12 to about 180. Typically, the value· 

for q is in the range of from about 12 to about 90. 
The moieties -(R40)- and -(CH(Y)CH20)~ of the moieties 

-f-(R40)m(CH(Y)CH20).,-f- and -f-(OCH{Y)CH2 )~(0R4)m~ can be mixed 

together or preferably form blocks of -(R O)_- and -(CH(Y)CH20)­
moieties. Preferably, the blocks of -{R40)- m0ieties ·are located 

next to the backbone of the compound~ When R4 is the moiety 

-R2-A-R5-, m is 1; a 1 so, the moie~y -R2-A-R5- is preferably 

located next to the backbone of the compound. For R4 , the 
~--· ·--·-------
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preferred c
3
-c4 alkylene is c

3
H6 (proP.ylene); when R is c3-c4 

alkylene, m is preferably from 0 to about 10 and is most pre­

ferably O. R5 is preferably methyle11e or 1,4-phenylene. The 

moiety -(CH(Y)CH20)- preferably comprises at· least about 751 by 

weight of the moiety -f-(R40) (CH(Y)CH20) -}- and most preferably m n . 
100: by weight (m is 0). 

The Y substituents of each moiety [(R50)m(CH(Y)CH20)"] are H, 

the ether moiety -CH2(0CH2CH2) 0-X, or a mixture of this ether 
. p . 

moiety and H; p can range from 0 to 100, but is typically 0". 

Typically, the Y substituents a~ all H. When the Y substftuents 

are a mixture of the ether moiety and H, the moiety -(CH(Y)CH20)n­

can be represented by the following moiety: 

-f ( CHCHzO) (.CHzCHzO) +-
I "1 "2 

CH2(0CH2CH2)PO-X· 

wherein. "t is at least 1 and the sum of n1 + ra2 fs the value for 

n. Typically, n1 tias. an average value of from about 1 to about 

10 •. The moieUes 

-(CHCH20) . -I "1 

CH2(0CH2tH2)PO-X 

can be mixed together, 

-(CHCH20) - and 
I nl 

CH2(0CH2CH2)PO-X 

and 

but typically form blocks of 

-(CH2CH20)
112

- moieties. 

0 . 

X can be H, c1-c4 alkyl or -MR7, wherein R7 is c1-c4 alkyl. X is 

preferably ~thyl or ethyl, and·most preferably methyl. The value 

for each n is at least about 6, but is preferably at least about 

10. The value for each n usually ranges from about 12 to about 

113. Typically, the value for each n· is in the range of from 

about 12 to about 45. 

The backbone moieties +A-R1-A-R2+ and 

r--------------·-·-·-·-··· 
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+A-R -A-R + can form b 1 ocks of +A-R -A-R ~ and 

+A-R1-A-R3+ moieties but are more typically randomly mixed 

together. Fo~ these backbone moieties, the average value of u can 

range from about 2 to about 50; the average value of v can range 

from about 1 to about 20; and the average value of u + v can range 

from about 3 to about 70. The average values for u, v and u + v 

a re genera 11 y determfoed by the process by which the compound is 

made. Generally, the larger the average value for v or the 

smaller the average value for u + v, the· more soluble is the 

compound. · Typically, the average value for u is from about 5 to 

about 20; the average value for v is from about 1 to about 10; and 

the average value for u + v is ·from about 6 to about 30. Gener­

ally, the ratfa of u to v is at least about 1 and .is typically 

· from about 1 to about 6. 

Preferred compounds in this class of polymers are polyesters. 

having the formula: 

wherein each R1 is a 1,4-phenylene moiety; the R2 are essentially 

1,2-propyl~ne moieties; the R3 are.essentially the polyoxyethylene 

moiety -(CH2H20)q-CH2CHi-; each X is ethyl or preferably methyl; 

each n is from about· 12 to about 45; q is from about 12 to about 

90; the average va 1 ue of u ;s from about 5 to. about 20; the 

average value of v is from about 1 to about 10; the average value 

of u· + v is from about 6 to about 30; the ratio u to v is from 

about 1 to about 6. 

~-------­- · 
This She~t If ------

11/llf iuQlied 
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Highly oreferred oolymers for use herein are polymers of the 
formula : 

0. 0 

fO - ~ - R 
1 

- . ~ - o+ . f0i2CH20l n x . 
in which X can be any s~itable capping group. with each X being 

selected from the group consisting of H. and alkyl or acyl groups 

containing from 1 to about 4 carbon atoms. preferably ~ to 2 

carbon atoms. most preferably alkyl. n is selected for water 

solubility and is a range of values which generally averages from 

about 10 to about so. preferably from about 10 to about 25. The 

select_ion of u is critical to . formulation in a liquid detergent 

having a relatively high ionic strengt_h. ·There should be very 

little material. preferably less than about 10 mol \. more 

preferably less than 5 mol \. most preferably less than 1 mo1 \. 

in· which u is greater than s. Furthermore there should be at 

least 20 mol % • preferably at least 110 mol \. of material in which 
u ranges from 3 to s·. 

The R 1 moieties are essentially 1 ,11-phenylene moieties. As 

used herein. the term "the R1 moieties are essentially 1,q­

phenylene moieties" refer.s to compounds where the R 1 moieties 

consist entirely of 1,4-phenylene moieties. or are partially 

substituted with other arylene or alkarylene moieties. alkylene 

moieties. alkenylene moieties. or mixtur_es thereof. Arylene and 

alkarylene moieties which can be partially substituted f~r · 1,q-

phenylene include . 1 , 3-pheny le.ne • 1 • 2-phenylene. 

---------------
This Sheet Has Be 

11111111111111Vifii. 
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1 • 8-naphthylene. 1, 4-naphthylene. 2. 2-biphenylene. 

4,4'-biphenylene and mixtures thereof. Alkylene and alkenylene 

moieties which can be partially substituted include ethylene. 

1,2-propylene, 1,4-butylene, 1,5-pentylene. 1,6-hexamethylene. 

t , 7-heptamethylene, 1 , 8-octamethylene, 1 • q-cyclohexylene. and 

mixtures thereof. 

For the R 1 moieties. the degree of partial substitution with 

moieties other than 1,1&-phenylene should be such that the soil 

release properties of the compound are not adversely affected to 

any great extent. Generally. the degree of partial substitution 

which can be tolerated will depend upon the backbone length of 

the compound, i.e. • long~r backbones can have greater partial 

substitution for 1, l&-phenylene moieties. Usually. comP,unds 

where the R 1 comprise from about 50% to 100\ 1 • l&-phenylene 

moieties {from O to about SO\ moieties other than 1 .4-phenylene) 

have adequate soil release activity. For example, polyesters made 

according to the present invention with a 110:60 mole ratio of 

isophthalic (1,3-phenylene) to terephthalic (1.11-phenylene) acid 

have adequate soil release activity. However. because most 

polyesters used in fiber making comprise ethylene terephthalate 

. units. it is usually desi~able to minimize the degree of partial 

substitution with moieties other than 1,4-phenylene for best soil 

release activity. Preferably. the R 1 moieties consist entirely of 

{i.e., comprise 100\) 1,11-phenylene moieties, i.e. each R1 moiety 

is 1,1&-phenylene. 

For the R2 moieties. suitable ethylene or substituted ethyl­

ene moieties include ethylene. 1 • 2-propylene. 1 • 2-butylene, 

1.2-hexylene, 3-methoxy-1.2-propylene and mixtures thereof. 

Preferably, the R2 moieties are .essentially ethylene moieties. 

or. preferably, 1 , 2-propylene moieties or mixtures therec>f. 

Although inclusion of a greater percentage of ·ethylene moieties . 

tends to improve the ~ii release activity of the compounds. the 

percentage included is limited by water solubility. Surprisingly. 

inclusion of a greater percentage of 1,2-propylene moieties tends 

to improve the water solubility of the compounds and consequently 
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the ability to formulate isotropic aqueous detergent compositions. 
without significantly harming soil release acti.vity. 

For this invention, the use of 1, 2-propylene moieties or a 
similar branched equivalent is extremely important for maximizing , 
incorporation of a substantia.1 percentage of the soil release 
component in the heavy duty liquid detergent compositions. 
Preferably. from about 75% to about 100%. more preferably from 
about 90% to about 100% of the R2 moieties are 1 , 2-propylene 
moieties. 

In general, soil release components which are soluble In cool 
(15°C) ethanol are also useful in compositions of the Invention. 

The value for n averages at least about 10, but a 
distribution of n values is present. The value for each n usually 
ranges from about 1 O to about 50. Preferably. the value for each 
n averages in the range of from about 10 to about 25. 

A pref err~d process for making the soll release component 
comprises the step of extracting a polymer having a typical 
c;jistribution .in which a substantial portion comprises a •terlal in 
which u is equal to or greater than 6 with essentially anhydrous 
ethanol at low temperatures,· e.g. from about 10°C to about 15°C, 
preferably less than about 13°C. The ethanol soluble fraction Is 
substantially free of the longer polymers and is much easier to 
incorporate into isotropic ~vy duty liquids, especially those 
with higher builder levels. Although the polymers wherein u is 
less than about 3 are essentially of no value in providing soil 
release effects. they can be more easily ·incorporated than higher 
u values. 

A more preferred process for making the soil release 
component is by direct synthesis. 

A '!'Ore .comprehensive disclosur~ of the soil release 
component and methods for making it can be found in copending 
U.S. Patent Application, Serial No. 68a&, SU, filed December 21, 
198!1 by Eugene P. Gosselink, incorporated herein by reference. 
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The most pref erred polymers for use herein are polymers 

according to the formula: 

0 0 

X fOCH 2CH 2tn tO - ~ - R1 - ~ - OR2tu 

wherein X is methyl, n is 16, Rl is 1,4-phenylene moiety, R2 
is 1,2-propylene moiety and u is essentially betw~en 3 and 5. 

terephthalate-based polymers for use herein are 
commercially availa-ble from various companies including for 

Hoechst. An example of said terephthalate....;based 

for use herein is HOES R 3639 (Hoechst).· 

the compositions according to the present 
:invention in an acidic pH range ·contributes to the stability 
·{t:t 
S~ the composition. The compositions of the present 
:;_1".;;;-,;;.· 

:i)vention have a pH as is of from 0.5 to 6, preferably of 
pm· 1 to 5. The pH of the composition can be trimmed by all 
ns·availaple to the man skilled in the art. 

composi_tions according to the present invention 
=,Prise hydrogen peroxide or a water-soluble source thereof. 
~table water-soluble sources of hydrogen peroxide include 
:~orate, percarbonate, persilicate and persulphate salts. 

ogen peroxide is most preferred to be used in the 
ositions according to the present invention. Typically, 

}compositions according to the present inventfon comprise 
~ 0.5% to 20% by weight of the total composition of 
·-... 

·.pgen ·peroxide, preferably from 2% to 15%, most preferably 
· 5.3% to 10%. 

.--· --·-·--_______ .. _ 
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I Preferred compositions according to the present invention 

l further comprise a bleach activator. Bi bleach activator, it 

J is meant herein any compound which reacts with hydrogen t t peroxide to form .a peracid. In the case of bleach 

I activators, such hydrophobic bleach activators typically 

I belong to the class of esters, amides, imides, or anhydrides. 

\.

. A particular family of bleadh activators of interest in ~he 
present invention were disclosed in applicant's co-pending 

European patent application No 91870207.7. Particularly 

preferred in that family is acetyl triethyl citrate which was 

also disclosed in the context of bar soaps in FR 2 362 210. 

Acetyl triethyl citrate has the advantages that it is 

environmentalli friendly a~ it eventually degrades into 

citric acid and alcohol. Furthermore, acetyl triethyl 

citrate has a good hydrolytical stability in the product upon 

storage and it is an.efficient bleach activator. As used 

herein and unless otherwise specified, the term .bleach 
activator includes mixtures of bleach activators. 

In a pref erred embodiment of the present invention, wherein 

the compositions comprise a bleach activator which is a 
hydrophobic liquid ingredient, the nonio.nic surfactant system 

to be chosen to emulsify said bleach activator depends on the 

HLB value of said bleach activator. Accordingly, a suitable 

way to proceed is to determine the HLB value of the 

hydrophobic liqu~d ingredient {bleach activator), then select 

both the hydrophobic nonionic surfactants which have HLB 

·;,.:c·.· values below said HLB value of said hydrophobic liquid 
ingredient and the hydrophilic nonionic surfactants which 

.·-> ,. have HLB values above said HLB value of said hydrophobic 

,._,-1 ::_\\ . liquid ingredient, whe.rein the difference in the HLB values 

·'+T'.':> ··of said hydrophobic and hydrophilic nonionic surfactants is 
~~~~·,preferably at least 3 . 

.:r1c ··~1 ·_=: 

~~b\f · In a preferred embodiment comprising said bleach activator 

;ri~r.t'.l :Which is a hydrophobic ingredient, the emulsifying system 

meets the equation: ~-----------
., ---

1hl\\\i i,\ii\id 
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%A %B 

HLB(X) = x HLB(A) .+ x HLB(B) and %A+%B = 100%; 
100 100 

where X refers to the hydrophobic liquid ingredient to 

emulsify, A refers to one of said nonionic surfactants 

(hydrophilic or hydrophobic), and B refers to the other said 

nonionic surfactant (~ydrophilic or hydrophobic). 

In a particularly pref erred embodiment of the present 

invention, wherein the compositions comprise Acetyl triethyl 

citrate with an HLB of about 10 as the bleach activator, an 

adequate nonionic surfactant system would comprise a 

hydrophobic nonionic surfactant with an HLB from 1 to 10, and 

a hydrophilic nonionic surfactant with an HLB of above 11. A 

particularly suitable system comprises a hydrophobic nonionic · 

su~factant with an HLB of 6, for instance a Doban~l R 23-2 

and a hydrophilic nonionic surfactant with an HLB of 15, for 

instance a Dobanol R 91-10. Another suitable nonionic 

surfactant system comprises a Dobanol R 23-6.5 {HLB about 12) 

and a Dobanol R 23 (HLB below 6). All these Dobanol R 

surfactants are commercially. available from Shell. 

Preferably, the compositions according to the present 

invention are free of other surfactant types, especially 

anionic surfactants. 

The compositions according to the present invention may 

further comprise the usual optional ingredients such as 

perfumes, dyes, optical brighteners, builders and chelants, 

pigments, enzymes, dye transfer inhibitors, solvents, 

buffering agents ana the like. 

The compositions according to the present invention are 

particularly useful as laundry pretreaters, i.e compositions 

which are dispensed and left to act onto fabrics before they 
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are washed, or as laundry additives.to be used together with 

detergents. to boost their performance, or as dishwashing 

compbsitions to be used either in the dishwashing machines or 

by hand, .or as hard surface cleaners, or as carpet cleaners 

to be used either by direct application onto the carpets or 

as detergent for carpet cleaning machines or also alone 

without detergents. The compositions according to the present 
. . 

invention are also particularly suited to be used for 

delicate items. 

The present invention further encompasses a process.for the 

manufacture of the compo.sition described herein. The process 

accord~ng to the present invention comprises at least three 

steps: 

In the first step, a·hydrophobic mixture is prepared which 

comprises said hydrophobic nonionic surfactant and the 

terehpthalate~based polymers with other hydrophobic 

ingredients which· are to be formulated in the composition, 

such as perfumes, solvents, enzymes, bleach activators and 

polymers. 

In the second step, a hydrophilic mixture is prepared which 

comprises at least said water, and said hydrophilic nonionic 

surfactant. Said hydrophilic mixture preferably further 

comprises other hydrophilic ingredients which are to be 

formulated in the composition such as dyes, optical 

brighteners, builders, chelants, hydrogen p~roxide and 

buffering agents. In this second .step hydrogen peroxide 

when present is preferably added _last, after said buffering 

agent has been atjded. 

Naturally, said first and said second steps can be performed 

in any order, i.e second step first is also suitable. 
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In the third step of the process according to the present 

invention, said hydrophobic mixture and said hydrophilic 

mixture are mixed together. 

The present invention is further illustrated by the following 

examples. 

Examples 

Compositions are made which c9mprise the listed ingredients 

in the listed propbrtion~ (weight %) . 

I II III IV v 
Dobanol R 45-7 6 6 6 6 6 

Dobanol R 91-10 3 3 3 3 3 

Dobanol R 23-2 6 6 6 6 6 

Hydrogen peroxide 7.5 7.5 7.5 7.5 7.5 

Acetyl triethyl citrate 7.0 7.0 7.0 7.0 7.0 

Brightener R 49 0.12 0.12 0.12 0.12 0.12 

S,S-ethylene diamino 

disuccinic ac;i.d 0.10 0.10 0.10 0.10 0.10 

Poly(4-vinylpyridine 

-N-oxyde) 0.10 0.10 0.10 0.10 0.10 

HOES R 3639 0.20 0.30 0.40 0.50 

Deionized water ---------------balance---------------

The compositions qbtai.ned have a viscosity after one week . 

storage at 50°C as specified. 

Measurements with a Brookfield DV II viscosimeter with 

spindle RD/0.4 at 25°C 

Composition V 664 cps at 50 rpm 

Composition I .. 360 cps at 50 rpm 
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Measurements with a Brookfield DV II viscosimeter with 
spindle RV/6.4 at 30°C 

Composition v 580 cps at 60 rpm 
Composition II 450 cps at 60 rpm 

Composition III: 380 cps at 60 rpm 

Composition IV : 280 cps at 60 rpm 

Compositions I to V are each made by preparing two mixtures. 
·A hydrophilic mixture is prepared which comprises the water, 
the brightener, S,S-EDDS, poly(4-vinylpyridine-N-oxide), the 
Oobanol R 45-7 and the Dobanol R 91-10. Hydrogen pe.roxide is 
added in said hydrophilic mixture as last step. A 
hydrophobic mixture is prepared which comprises the acetyl 
triethyl citrate, the Dobanol R ~3-2 and Hoes R 3639. 

Then said hydrophobic mixture is poured into said hydrophilic 
mixture, while mixing. 

According .to the present invention, the compositions I to IV 
which comprise a terephthalate-based polymer (Hoes·R 3639) 
have lower viscosities than the composition V which is free 
of any terephthalate-based polymers. The above results 
surprisingly show that the use of terephthalate-based 
polymers in compositions according to the present invention 
reduces the viscosity of said compositions while maintaining 
physical stability. 

---·------------·--·-

liilii[i~i~ 
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Claims 
f: 11111111111111111111111111111 

* C L M S * 

1. A stable aqueous emulsion having a pH of from 0.5 to 6, 

comprising at le~st a hydrophilic nonionic surfactant and 

at least a hydrophobic nonionic surfactant, characterized 

in that said aqueous emulsion further comprises a 

viscosity-reducing amount of a terephthalate-based 

polymer. 

2. An emulsion according to claim 1 wherein said 

terephthalate-based polymer is a polymer according to the 

formula: 

o. 0 
II 

Rl -~ - OR
2t x f0CH2CH2tn to c - . . u 

0 0 
I 

Rl I x tO - c - - c - 0-t f0i 2CH 20t 0 

wherein X is m~thyl, n is 16, Rl is 1,4-phenylene moiety, 

R2 is 1,2-propylene moiety and u is essentially between 3 

and 5. 

3. An emulsion according to any of the preceding claims 

wherein the level of said terephthalate-based polymer is 

from 0.05 % to 5 % by total weight of the emulsion, 

preferably from 0.1 % to 2 %. 

4. An emulsion according to any of the preceding claims 

wherein the nonionic surfactant"amount is from 2 % to 50 % 
by weight of the total emulsion, preferably from 5 % to 40 

%, most preferably from 8 % to 30 % .. 

5. An emulsion according to any of the preceding claims 

wherein the hydrophilic nonionic surfactant has an HLB 

·----------
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above 11 and wherein the hydrophobic nonionic surfactant 

has an HLB below 10. 

6. An emulsion according to claim 5 wherein the difference 

between the HLB values of the hydrophilic nonionic 

surfactants and the hydrophobic nonionic surfactants is of 

at least 1,· preferably of 3. 

7. An emulsion according to any of the preceding claims which 

further compr_ises hydrogen peroxide or a water soluble 

source thereof and a bleach activator wherein said bleach 

activator is emulsified by the nonionic surfactants. 

8. An emulsion according to claim 7 which comprises from 0.5% 

to 20% by weight of the total emulsion of said hydrogen 

peroxide. 

9. An emulsion according to claims 7 and 8 wherein said 

bleach activator is acetyl triethyl citrate. 

10.An emulsion ~ccording to any of the preceding claims which 

has a viscosity in the r.ange of from 100 cps to 3000 cps 

at 50 rpm shear rate at 25°C, preferably from 300 cps to 

1500 cps. 

1 11.A detergent composition comprising an emulsion according 

l to any of the preceding claims. 
l 
l · 
i 

l 
i 


