
Method of controlling the relative activity of the
different active centers of hybrid catalysts The
present invention relates to methods of polymerizing
olefins using hybrid catalysts and also methods of
controlling the relative activity of the active
centers of such hybrid catalysts. To improve the
property profile of polyolefins, it is being
increasingly found to be necessary to achieve precise
control of the molecular composition of the
polyolefins. A significant step forward in this
direction has been the development of single-site
catalysts in which only one type of catalytically
active center is present. The polymers obtained using
such catalysts have a relatively uniform distribution
of the polymer chains in respect of the molar mass,
the comonomer distribution and, if appropriate, the
stereoregularity. However, for many applications it is
not advantageous to use very uniform polymers. One
possible way of preparing monomers having relatively
broad distributions in a targeted manner is to mix
different, separately prepared, uniform polymers with
one another. A further possible way which is
frequently used on an industrial scale for polyolefins
is to produce the polymers in a multistage
polymerization process (cascade), with polymerization
being carried out under different conditions in the
different stages. In this way, too, it is possible to
produce polymers having relatively broad distributions
in a targeted manner. However, for economic reasons
and also with a view to wider availability of such
reactors, efforts have been made for some time to
prepare polymers having broader distributions even in
continuous processes using a single reactor. To
achieve this objective, catalyst mixtures or catalysts
having different active centers, known as hybrid
catalysts, have frequently been described in the prior
art. Hybrid catalysts can be catalysts which comprise
active centers of different classes of catalysts.
Thus, for example, WO 98/02247 and WO 01/48029
describe hybrid catalysts comprising a Ziegler
component and a metallocene component. For the
purposes of the present patent application, the
expression Ziegler catalyst also includes the
catalysts referred to as Ziegler-Natta catalysts in
the literature. The document WO 00/35970 relates to
methods of preparing polyolefins using catalysts
comprising metallocene centers and chromium oxide
centers. WO 99/46302 discloses catalysts comprising
nitrogen-comprising transition metal complexes and
further catalysts, for example Ziegler, chromium oxide
or metallocene catalysts, for the polymerization of
olefins. However, hybrid catalysts can also be
catalysts comprising different representatives of the
same class of active centers. Thus, for example, WO
99/60032 describes hybrid catalysts which comprise two
different metallocenes and by means of which
polyolefins having improved processability can be
obtained. Such known hybrid catalysts usually comprise
at least one component derived from a transition metal
coordination compound.However, in the continuous
polymerization of olefins using hybrid catalysts in a
single reactor, there is the problem that the
properties of the polymers obtained depend not only on
the polymerization conditions but also significantly
on the ratio of the active centers present.
Fluctuations in the composition of different batches
of hybrid catalysts used can thus lead to different
proportions of the polymer components formed by the
individual catalyst components. Aging processes of the
catalysts, in particular if one of the components is
more sensitive than the other(s), can also result in
different products even when the same batch is used.
Fluctuations of 



the polymerization conditions can also influence the
activity of the catalyst components used in different
ways, so that different proportions of the polymer
components formed by the individual catalyst
components can also result. There is therefore a great
need, in particular in the case of hybrid catalysts,
for ways of controlling the composition of the
polymers formed. Various approaches have been tried in
order to solve this problem. Thus, WO 00/50466 and WO
02/24768 describe polymerization processes using
hybrid catalysts, in each of which two different
hybrid catalysts are introduced into a reactor, with
the two hybrid catalysts comprising the same catalyst
components but in a different ratio. The ratio of the
polymer components formed to one another can then be
controlled by regulating the ratio of the two hybrid
catalysts. However, to achieve this it is necessary to
install two different metering systems on one reactor
and regulate these relative to one another and also to
produce and keep available two different catalyst
solids for each polymer type produced. A different
approach is described by WO 02/090398, in which a
hybrid catalyst and an auxiliary selected from the
group consisting of phosphines, phosphites,
acetylenes, dienes, thiophenes and aluminum alkyls are
used to influence firstly the molar mass of the higher
molecular weight and lower molecular weight polymer
components formed by the individual active centers
relative to one another and secondly the ratio of the
polymer components to one another. However, the
influencing of the ratio of the polymer components to
one another occurs successfully only with a
simultaneous change in the molar mass of the
components. This has the disadvantage that the higher
molecular weight component or the lower molecular
weight component is altered in an undesirable way and
therefore scarcely gives predictable results. It is
also worthy of note that carbon dioxide as described
in WO 02/090398 has only a small effect on the ratio
of the higher molecular weight component to the lower
molecular weight component and therefore appears
unsuitable. In the case of catalysts based on only a
single metallocene complex, it is also known that the
properties of the polymers formed in the
polymerization of olefins can be influenced by
addition ofauxiliaries. Auxiliaries which may be
mentioned are, in particular, chain transfer agents
which are used quite generally for regulating the mean
molar mass of the polymer chains formed. Apart from
hydrogen as the most widespread molar mass regulator,
dialkylzinc compounds, as described in EP-A 435 250
and EP-A 1 092 730 or various silanes as described in
EPA 1 092 730, WO 98/56835 and WO 03/104290 can be
employed for controlling the molar mass. The use of
carbon dioxide and water for increasing or decreasing
the molar mass is described in WO 95/13305 in the
context of the use of metallocene catalysts. For this
reason, there continues to be a need to find ways of
controlling the proportions of the polymer components
formed by the various active centers in a simple
fashion in the continuous polymerization of olefins
using hybrid catalysts, in particular in a single
reactor, with the further properties of the polymer
chains formed being influenced as little as possible.
It was accordingly an object of the present invention
to overcome the abovementioned disadvantages of the
prior art and provide methods by means of which it is
possible to control the ratio of the polymer
components formed by the various active centers of the
catalyst components 



by addition of suitable modifiers when using hybrid
catalysts, without the properties of the fractions
formed altering substantially or the activity of the
other catalyst components being reduced to a major
extent, and thus to compensate fluctuations in the
polymer conditions and the composition of the hybrid
catalysts used in a targeted manner in order to
produce products having a constant quality. The
present invention accordingly provides a method of
preparing olefin polymers, which comprises the
polymerization of at least one a-olefin in the
presence of a hybrid catalyst to produce a polymer
comprising at least a higher molecular weight polymer
component and a lower molecular weight polymer
component in the presence of water in an amount of
from 2 to 100 mol ppm and/or carbon dioxide in an
amount of from 2 to 100 mol ppm, in each case based on
the total reaction mixture. Water and/or carbon
dioxide are added in order to alter the ratio of the
higher molecular weight polymer component to the lower
molecular weight polymer component. The addition of
water or carbon dioxide in the olefin polymerization
when using hybrid catalysts makes it possible, in
contrast to the use of catalysts having only one
catalyst component, to regulate the activity of the
individual components in a targeted manner without
having a substantial influence on the molar masses or
molar mass distributions of the individual components.
The present invention further provides a method of
polymerizing olefins using hybrid catalystscomprising
at least two different catalyst components of which at
least one is a transition metal coordination compound,
with the polymerization being carried out in the
presence of water in an amount of from 2 to 100 mol
ppm and/or in the presence of carbon dioxide in an
amount of from 2 to 100 mol ppm, in each case based on
the total reaction mixture. The present invention
further provides a method of controlling the ratio of
a higher molecular weight component to a lower
molecular weight component in an olefin polymer, which
comprises the polymerization of at least one a-olefin
at temperatures of from 50 to 13O0C and pressures of
from 0.1 to 150 MPa in the presence of a hybrid
catalyst, wherein carbon dioxide is used in an amount
of from 2 to 100 mol ppm to reduce the proportion of
the higher molecular weight component and/or water is
used in an amount of from 2 to 100 mol ppm to reduce
the proportion of the lower molecular weight
component, with the amount in mol ppm being based in
each case on the total reaction mixture. It may be
emphasized that further polymer components in addition
to the higher molecular weight component and the lower
molecular weight component can also be present in the
polymer product. The critical aspect is merely that
the proportion of at least two components relative to
one another is controlled or regulated. The polymer
preferably has two, three or four, particularly
preferably two or three, polymer components. The
control can preferably also be part of a regulating
procedure. The present invention therefore further
provides a method of regulating the ratio of a higher
molecular weight polymer component to a lower
molecular weight polymer component in an olefin
polymer using the abovementioned control method, which
comprises the steps measurement of the ratio of the
higher molecular weight polymer component to the 



lower molecular weight polymer component in the
polymer product, calculation of the amount of carbon
dioxide necessary to achieve a prescribed ratio when
the measured ratio is greater than the prescribed
ratio, or calculation of the amount of water necessary
to achieve the prescribed ratio when the measured
ratio is smaller than the prescribed ratio,
introduction of the calculated amount of water or
carbon dioxide into the reaction mixture.To measure
the ratio of the higher molecular weight polymer
component to the lower molecular weight polymer
component, the rapid determination of the
determination by means of NMR, as is described in the
international patent application PCT/EP05/052683, is
particularly suitable. Here, the composition of a
polymer mixture in a polymerization reactor is
preferably measured by means of the steps (a)
recording of at least one 1H-NMR relaxation curve of
the polymer mixture and (b) calculation of the
proportions of the polymer components by comparison of
the measured relaxation curve with the relaxation
curves of the individual polymer components. The
control or regulation of the modifiers can also be
carried out in combination with the regulation of one
or more of the catalyst components introduced into the
reactor. The particularly selective method of setting
the activity of the catalyst components by means of
the present invention in combination with the rapid
determination of the polymer composition by means of
NMR makes particularly simple, rapid and reliable
regulation of the polymer composition possible.
Finally, the present invention provides for the use of
carbon dioxide for decreasing the ratio of a higher
molecular weight component to a lower molecular weight
component in an olefin polymer during the
polymerization of at least one a-olefin in the
presence of a hybrid catalyst comprising a catalyst
component based on iron or cobalt and a catalyst
component comprising a cyclopentadienyl ligand, and
also the use of water for increasing the ratio of a
higher molecular weight component to a lower molecular
weight component in an olefin polymer during the
polymerization of at least one a-olefin in the
presence of a hybrid catalyst comprising a catalyst
component based on iron or cobalt and a catalyst
component comprising a cyclopentadienyl ligand.
According to the invention, the polymerization takes
place in the presence of water in an amount of from 2
to 100 mol ppm or carbon dioxide in an amount of from
2 to 100 mol ppm, in each case based on the total
reaction mixture. Water and carbon dioxide are
preferably used individually, but can also be used
together. Carbon dioxide and water will hereinafter
also be referred to collectively or individually as
modifiers.The amount of water or carbon dioxide added
serves to alter the ratio of the higher molecular
weight polymer component to the lower molecular weight
polymer component. Other properties of the polymer
components, e.g. the mean molar mass, are not
influenced or influenced to only a minor extent. The
amount of the other polymer component in each case is
not altered or altered to only a minor extent. It may
be emphasized that further additives and auxiliaries
such as antistatics 



or scavengers can additionally be used in the method
of the invention. The modifiers used according to the
invention have the further advantage that they are
readily available, cheap, odorless and completely
nontoxic. The precise amount of water or carbon
dioxide used is dependent, in particular, on the
sensitivity of the respective catalyst component in
the hybrid catalyst toward the modifier and also the
type and amount of scavengers such as metal alkyls
added. It therefore needs to be matched empirically to
the respective reaction conditions. The amount should
in no event be so high that one or more catalyst
components are made completely inactive, as is
customary, for example, prior to shutdown of the
reactor. The water is preferably used in an amount of
at least 3 mol ppm, more preferably at least 5 mol
ppm, more preferably at least 8 mol ppm. It is
preferably used in an amount of not more than 90 mol
ppm, more preferably not more than 75 mol ppm, more
preferably not more than 50 mol ppm. A preferred
concentration range extends from 3 to 80 mol ppm, more
preferably from 3 to 60 mol ppm, particularly
preferably from 5 to 40 mol ppm. The carbon dioxide is
preferably used in an amount of at least 3 mol ppm,
more preferably at least 5 mol ppm, more preferably at
least 8 mol ppm. It is preferably used in an amount of
not more than 90 mol ppm, more preferably not more
than 75 mol ppm, more preferably not more than 50 mol
ppm. A preferred concentration range extends from 3 to
80 mol ppm, more preferably from 3 to 60 mol ppm,
particularly preferably from 5 to 40 mol ppm. Apart
from carbon dioxide and water, further modifiers which
preferably have a different selectivity toward the
catalyst components can also be present. The addition
of further modifiers is particularly useful when the
hybrid catalyst also comprises more than two
components. For the purposes of the present invention,
hybrid catalysts are catalyst systems which comprise
at least two different types of active centers derived
from at least two chemically different starting
materials. The different active centers can be active
centers obtained from different transitionmetal
coordination compounds. However, it is also possible
to use active centers derived from Ziegler-Natta
catalysts or catalysts based on chromium, e.g.
Phillips catalysts. By definition, the hybrid
catalysts are suitable for producing bimodal or
multimodal polymer products comprising at least a
higher molecular weight polymer component and a lower
molecular weight polymer component. A polymer is
bimodal when it has two different polymer components,
and a polymer is multimodal when it has more than two
different polymer components. A polymer component is,
logically, a polymer which has been produced by one
specific type of active component in a polymerization
catalyst comprising a plurality of components. The
hybrid catalysts used in the method of the invention
can comprise mixtures of two or more different
particulate catalyst solids. However, preference is
given to using catalyst systems which comprise
catalyst solids in which all types of active centers
are present on one catalyst particle. Particular
preference is given to using a plurality of catalyst
components which have together been immobilized on a
support. In the method of the invention, preference is
given to using hybrid catalysts in which at least two
of the constituents of the hybrid catalysts resulting
from the different transition metal components 



differ in terms of their comonomer incorporation
behavior. These lead to polymer products in which the
comonomer content of the higher molecular weight
polymer component differs from that of the lower
molecular weight polymer component, i.e. the catalyst
components display different comonomer incorporation
behavior. For the purposes of the present patent
application, a different comonomer incorporation
behavior is present when the comonomer content of the
various polymer components differs by at least 30%.
The comonomer content of the polymer components
preferably differs by at least 50%, more preferably by
a factor of 2, more preferably by a factor of 10,
particularly preferably by a factor of 100. In a
preferred variant, the higher molecular weight polymer
component is that having the higher comonomer content.
In one embodiment, the lower molecular weight polymer
component has a comonomer content of 0-1 .5 mol%,
preferably 0.08 mol%, particularly preferably 0-0.3
mol%. In a further embodiment, the higher molecular
weight polymer component has a comonomer content of
from 0 to 15 mol%, preferably from 0.01 to 10 mol%,
particularly preferably from 0.3 to 3 mol%. The lower
molecular weight polymer component preferably has a
mean molar mass Mw of from 10 000 to 100 000 g/mol,
more preferably from 20 000 to 80 000 g/mol,
particularly preferably from 30 000 to 70 000 g/mol.
The higher molecular weight polymer component
preferably has a mean molar mass Mw of from 100 000 to
2 000 000 g/mol, more preferably from 150 000 to1 000
000 g/mol, particularly preferably 200 000-800 000
g/mol. Depending on product requirements, different
combinations of amounts of the high molecular weight
and low molecular weight components and molar masses
of the components are chosen. The ratio of the higher
molecular weight component to the lower molecular
weight component is preferably from 5 to 95% by
weight, more preferably from 10 to 90% by weight,
particularly preferably from 20 to 80% by weight, in
each case based on the sum of the higher and lower
molecular weight components. It may be emphasized that
further polymer components in addition to a higher
molecular weight component and a low molecular weight
component can be present in the polymer product. To
regulate the molar masses of the higher molecular
weight polymer component and the lower molecular
weight polymer component independently, the catalyst
components preferably also have a differing response
to molar mass regulators such as hydrogen. The hybrid
catalysts used in the inventive method of polymerizing
olefins comprise at least two catalyst components. As
catalyst components, it is in principle possible to
use all compounds of the transition metals of groups 3
to 12 of the Periodic Table or the lanthanides which
comprise organic groups and usually form active
catalysts for olefin polymerization after reaction
with a cocatalyst and, if appropriate, organometallic
compounds. The catalyst components are usually
compounds in which at least one monodentate or
polydentate ligand is bound via sigma or pi bonds to
the central atom. Possible ligands include both
ligands comprising cyclopentadienyl radicals and
ligands which are free of cyclopentadienyl radicals.
Chem. Rev. 2000, Vol. 100, No. 4 , describes many such
compounds which are suitable for olefin
polymerization. Furthermore, multinuclear
cyclopentadienyl complexes are also suitable for
olefin polymerization. Suitable transition metal
complexes are, in particular, complexes having at
least one cyclopentadienyl-type ligand, with those
having two cyclopentadienyl-type ligands generally
being 



referred to as metallocene complexes. Particularly
well-suited complexes are complexes of the general
formula (I)where the substituents and indices have the
following meanings: M1A is titanium, zirconium,
hafnium, vanadium, niobium, tantalum, chromium,
molybdenum or tungsten or an element of group 3 of the
Periodic Table or the lanthanides, the radicals XA are
identical or different and are each, independently of
one another, fluorine, chlorine, bromine, iodine,
hydrogen, C C -alky!, 5- to 7-membered cycloalkyl or
cycloalkenyl, C2-C10-alkenyl, C6-C40-aryl, arylalkyl
having from 1 to 10 carbon atoms in the alkyl radical
and from 6 to 20 carbon atoms in the aryl radical,
-OR6A or -NR 6AR7A, or two radicals XA are joined to
one another and form, for example, a substituted or
unsubstituted diene ligand, in particular a 1,3-diene
ligand, or a biaryloxy group or form a ligand of the
following group where Q1A and Q2A are each O, NR6A,
CR6AR7A or S and Q1A and Q are bound to M1A , Y A is C
or S and is OR6A, SR6A, NR6AR7A, PR6AR7A, hydrogen,
C1-C10- alkyl, 5- to 7-membered cycloalkyl or
cycloalkenyl, C2- C10-alkenyl, C6-C4o-aryl, arylalkyl
having from 1 to 10 carbon atoms in the alkyl radical
and from 6 to 20 carbon atoms in the aryl radical or
-SiR 8A 3, E1A to E5A are each carbon or not more than
one E1A to E5A is phosphorus or nitrogen, preferably
carbon,t is 1, 2 or 3 and is such that, depending on
the valence of M1A, the complex of the general formula
(I) is uncharged, R1A to R5L are each, independently
of one another, hydrogen, CrC^-alkyl, 5- to 7-
membered cycloalkyl or cycloalkenyl which may in turn
bear Ci-Cm-alkyl groups as substituents,
C2-C22-alkenyl, C6-C40-aryl, -NR8A 2, -N(SiR 8A 3)2,
-OR8A , -OSiR8A 3, -SiR8A 3, where the radicals R1A to
R5A may also be substituted by halogen and/or two
radicals R1A to R5A, in particular adjacent radicals,
together with the atoms connecting them may be joined
to form a preferably 5-, 6- or 7-membered ring or a
preferably 5-, 6- or 7-membered heterocycle which
comprises at least one atom from the group consisting
of N, P, O and S, R6A and R7A are each, independently
of one another, Ci-C 10-alkyl, 5- to 7-membered
cycloalkyl or cycloalkenyl, C2-C22-alkenyl,
C6-C4o-aryl, arylalkyl having from 1 to 



10 carbon atoms in the alkyl radical and from 6 to 20
carbon atoms in the aryl radical or-SiR 8A 3, where
the radicals R6A and R7A may also be substituted by
halogens and/or two radicals R6A and R7A may also be
joined to form a 5-, 6- or 7- membered ring, the
radicals R8A can be identical or different and can
each be C1-C10-SlKyI 5- to 7-membered cycloalkyl or
cycloalkenyl, C2-C22-alkenyl, C6-C40-aryl, arylalkyl
having from 1 to 10 carbon atoms in the alkyl radical
and from 6 to 20 carbon atoms in the aryl radical, or
C6-C10-aryloxy, where the radicals R8A may also be
substituted by halogens and/or two radicals R8A may
also be joined to form a 5-, 6- or 7-membered ring,
Z1A is as defined for XA or is where the radicals R9A
to R13A are each, independently of one another,
hydrogen, C C -alkyl, 5- to 7- membered cycloalkyl or
cycloalkenyl which may in turn bear groups as
substituents, C2-C22-aikenyl, C6-C40-aryl, arylalkyl
having from 1 to 16 carbonatoms in the alkyl radical
and 6-21 carbon atoms in the aryl radical, -NR14A 2, -
N(SiR14A 3)2, -0R 14A, -OSiR 14A 3 or -SiR14A 3, where
the radicals R1A to R5A may also be substituted by
halogen and/or two radicals R1A to R5A, in particular
adjacent radicals, together with the atoms connecting
them may be joined to form a preferably 5-, 6- or
7-membered ring or a preferably 5-, 6- or 7-membered
heterocycle which comprises at least one atom from the
group consisting of N, P, O or S, where the radicals
R14A can be identical or different and can each be
Ci-C 10-alkyl, 5- to 7-membered cycloalkyl or
cycloalkenyl, C2-C22-alkenyl, C6-C4o-aryl, arylalkyl
having from 1 to 10 carbon atoms in the alkyl radical
and from 6 to 20 carbon atoms in the aryl radical,
Ci-C 10-alkoxy or C6-C10-aryloxy, where the organic
radicals R14A may also be substituted by halogens
and/or two radicals R14A may also be joined to form a
5-, 6- or 7-membered ring, and E6A to E10A are each
carbon or not more than one E6A to E10A is phosphorus
or nitrogen, preferably carbon, or the radicals R4A
and Z1A together form a - R15A V-A1A- group in which
R15A is R 16A R 16A R 16A R 16A R 16A R 1bA I I l I I
I 



' 17A R 17A R 17A R 17A R 17A R 17A -BR 16A- , -(BN
R16AR17A)-, -AI R16A- , -Ge-, -Sn-, -O-, -S-, -SO-,
-SO 2- , =N-, -NR 16ACO-, -PR 16A- or -(POR 1dA)-,
whereR16A to R21A are identical or different and are
each a hydrogen atom, a halogen atom, a trimethylsilyl
group, C^do-alkyl, 5- to 7-membered cycloalkyl or
cycloalkenyl, C2-C22-alkenyl, C6-C40-aryl, arylalkyl
having from 1 to 10 carbon atoms in the alkyl radical
and from 6 to 20 carbon atoms in the aryl radical,
Ci-Ci 0-alkoxy or C6-C10-aryloxy, where the organic
radicals R16A-R21A may also be substituted by halogens
and/or two radicals R16AR21A may also be joined to
form a 5-, 6- or 7-membered ring, and M2A to M4A are
each silicon, germanium or tin, preferably silicon,
A1A is -O-, -S-, -NR22\ -PR22A- , -OR22A, -NR22A 2,
-PR2A 2 or an unsubstituted, substituted or fused,
heterocyclic ring system, where the radicals R22A are
each, independently of one another, (.VCio-alkyl, 5-
to 7-membered cycloalkyl, cycloalkenyl,
C2-C22-alkenyl, C6-C40-aryl or arylalkyl having from 1
to 10 carbon atoms in the alkyl radical and from 6 to
20 carbon atoms in the aryl radical or Si(R23A)3,
where the organic radicals R22A may also be
substituted by halogens and/or two radicals R22A may
also be joined to form a 5-, 6- or 7-membered ring,
R23A is hydrogen, CrC^-alkyl, 5- to 7-membered
cycloalkyl, cycloalkenyl, C2- C22-alkenyl, C6-C4o-aryl
or arylalkyl having from 1 to 10 carbon atoms in the
alkyl radical and from 6 to 20 carbon atoms in the
aryl radical, where the organic radicals R23A may also
be substituted by halogens and/or two radicals R23A
may also be joined to form a 5-, 6- or 7-membered
ring, v is 1 or when A1A is an unsubstituted,
substituted or fused heterocyclic ring system may be 1
or 0 , or the radicals R4A and R12A together form a -
R15A- group. The synthesis of such complexes can be
carried out by methods known per se, with preference
being given to reacting the appropriately substituted,
cyclic hydrocarbon anions with halides of titanium,
zirconium, hafnium or chromium.Catalyst components
based on the metal complexes mentioned are
particularly suitable for producing the higher
molecular weight polymer component. They are also
particularly suitable for producing the polymer
component having a relatively high comonomer content,
particularly preferably as higher molecular weight
component. For the purposes of the present invention,
alkyl is a linear or branched alkyl such as methyl,
ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
tert-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl,
n-nonyl or n-decyl. Alkenyl is a linear or branched
alkenyl in which the double bond can be internal or 



terminal, e.g. vinyl, 1-allyl, 2-allyl, 3-allyl,
1-butenyl, 2-butenyl, 1-pentenyl or 1-hexenyl. C6-C40-
Aryl is an unsubstituted, substituted or fused aryl
system in which the aryl radical may be substituted by
further alkyl groups and the aryl radical generally
has from 6 to 20 carbon atoms and the alkyl radical
generally has from 1 to 10 carbon atoms, e.g. phenyl,
naphthyl, biphenyl, anthranyl, o-, m-, p-methylphenyl,
2,3-, 2,4-, 2,5- or 2,6-dimethylphenyl, 2,3,4-,
2,3,5-, 2,3,6-, 2,4,5-, 2,4,6- or
3,4,5-trimethylphenyl. Arylalkyl is an
aryl-substituted alkyl and may be substituted by
further alkyl groups, e.g. benzyl, o-, m-,
p-methylbenzyl, 1- or 2-ethylphenyl. A1A together with
the bridge R15A can, for example, form an amine,
ether, thioether or phosphine. However, A1A can also
be an unsubstituted, substituted or fused,
heterocyclic aromatic ring system which can comprise
heteroatoms from the group consisting of oxygen,
sulfur, nitrogen and phosphorus in addition to ring
carbons. The 5-membered and 6-membered heteroaryl
groups may also be substituted by CrC^-alkyl,
C6-C10-aryl, arylalkyl having from 1 to 10 carbon
atoms in the alkyl radical and 6-10 carbon atoms in
the aryl radical, trialkylsilyl or halogens such as
fluorine, chlorine or bromine or be fused with one or
more aromatics or heteroaromatics. Naming and
numbering of the heterocycles has been taken from L.
Fieser and M. Fieser, Lehrbuch der organischen Chemie,
3rd revised edition, Verlag Chemie, Weinheim 1957. The
radicals XA in the general formula (I) are preferably
identical, preferably fluorine, chlorine, bromine,
C1-C7- yI or arylalkyl, in particular chlorine, methyl
or benzyl. This type of complexes of the formula (I)
also includes, for the purposes of the present
invention, compounds having at least one ligand which
is formed by a cyclopentadienyl or
heterocyclopentadienyl with a fused-on heterocycle,
with the heterocycles preferably being aromatic and
comprising nitrogen and/or sulfur. Such compounds are
described, for example, in WO 98/22486. Among the
complexes of the general formula (I), particular
preference is given to those of the general formulae
(Ia) to (Id)CLEANING COMPOSITIONS Field of the
Invention The present invention relates to cleaning
compositions, to their preparation, to cleaning
methods and to processes for enhancing the retention
of cleaning agents into carriers. More specifically,
the invention relates to cleaning compositions for use
in hand dishwashing. Background of the Invention
Liquid household cleaning products that provide
thickening upon dilution are known in the art, as
detailed in the following references: US 5,922,664
describes a composition comprising a micellar
dispersion of a mixture of at least two anionic
surfactants having different resistance to
electrolytic salting out, and alkali metal citrate.
The attained viscosity upon dilution 



does not go beyond 1,400 mPas. EP 314,232 mentions a
composition of: (a) a primary surfactant chosen from
amine, amine oxide, betaine or quaternary ammonium
compounds, preferably an amine oxide, (b) a hydrotrope
co-surfactant compound, e.g. ethanol, methanol or
triethanol-amine, and (c) a water-ionisable
nonsurfactant compound, e.g. inorganic acids, neutral
salts or alkali . WO 96/32464 discloses a kit
comprising a sponge and a waterthickening surfactant
composition based on electrolyteconcentration. This
document also shows the viscosity profile of the
disclosed compositions, wherein the viscosity peak
reaches 1,685 mPas, which is only 2.7 times higher
than the initial viscosity of 620 mPas. Prior art
documents teach simple compositions that can reach
high viscosities upon dilution, improving its use in
situations similar to manual dishwashing. However,
prior art compositions present technical and/or
economical bottlenecks that are solved by the present
invention, such as obtaining cleaning compositions
having enhanced retention in a carrier and/or high
viscosity upon dilution, even at high dilution rates.
These and other technical problems described above are
solved by the present invention. Summary of the
Invention In one aspect there are provided
compositions with enhanced retention of its cleaning
agents (surfactants) in a carrier upon dilution. These
compositions have advantages over the prior art, such
as lower consumption of the cleaning composition in
use, thus giving better yield, being more economical
in use and being environmentally friendly. The
enhanced retention of cleaning agent in a carrier also
decreases the time spent in refilling the carrier, so
that the cleaning compositions of the invention are
faster and more efficient in use. Furthermore, the
advantages of the compositions of the invention allow
a more rational use of containers for cleaning
compositions.The compositions according to the
invention, which comprise surfactants and viscosity
modulating agents, do not decrease in viscosity upon
addition of a diluent, but rather increase in
viscosity. For hand dishwashing such compositions
preferably have a low viscosity initially and only
increase 



in viscosity after addition of a certain amount of
diluent. This allows penetration of the composition
through the pores of a porous carrier, while at the
same time keeping the composition within the carrier
for a longer period. The selective way by which the
composition of the invention behaves provides an
advantageous balance between low initial viscosity,
maximum viscosity and final viscosity, as well as
provides an advantageous balance between viscosity
increasing ratio (between minimum and maximum
viscosity) and viscosity decreasing ratio (between
maximum and final viscosity) . In another aspect,
there are described cleaning compositions that provide
increased viscosity upon dilution even at high
dilution rates. In another aspect, there are provided
cleaning compositions having low initial viscosity so
as to easily penetrate into a carrier. The cleaning
compositions comprise a mixture of surfactants and
viscosity modulating agents and other optional
ingredients and provide: low initial viscosity so as
to easily penetrate into a carrier; viscosity increase
upon dilution after penetrating into said carrier, so
that the cleaning compositions stay- A - longer within
the carrier, thus providing enhanced performance even
after repeatedly rinsing; on dilution the cleaning
composition becomes a stable and transparent gel; and
- controlled and sustained release of surfactants. In
another aspect there is provided a cleaning method for
surfaces, particularly hard surfaces, which is more
efficient and economic than the previously known
cleaning methods. In yet another aspect there is
provided a process for enhancing the retention of
cleaning agents into carriers such as sponges and the
like. Detailed Description of the Invention The
invention provides dilution-thickening aqueous liquid
cleaning compositions comprising: 



- one or more surfactants; - one or more viscosity
modulating agents. More specifically, the invention
provides dilutionthickening aqueous liquid cleaning
compositions comprising: - at least two anionic
surfactants which are both alkalimetal alkylether
sulphates; - at least one electrolyte as a viscosity
modulating agent ; wherein the ratio of the amount of
surfactants to the amount of electrolyte is between
about 4.3 and about 12. Preferred ratios are from
about 9 to about 11.Surfactants The compositions of
this invention require at least one surfactant which
may be selected among anionic, amphoteric,
zwitterionic and nonionic surfactants and combinations
thereof. Preferably the compositions of the invention
comprise at least one anionic surfactant and at least
another surfactant selected among anionic, amphoteric,
zwitterionic and nonionic surfactants and combinations
thereof. Anionic Surfactants Useful anionic
surfactants are for instance alkali metal, ammonium or
alkanolammonium salts of organic reaction products
having an aliphatic alkyl, alkenyl or alkylaromatic
group with about 8 to about 18 carbon atoms and at
least one water-solubilizing radical selected from the
group consisting of phosphate, phosphonate, sulfonate,
sulfate or carboxylate . Examples of suitable anionic
surfactants useful in the present invention include
the sodium, potassium, ammonium, mono-, di- and
triethanolammonium salts of; C8-Ci8 alkyl phosphates,
C8-Ci8 alkyl ether phosphates with 1 to 25 moles of
alkylene oxide, C8-Ci acyl isethionates, C8-Ci8
acylether isethionates with 1 to 25 moles of alkylene
oxide, C8-Ci8 acyl taurinates, C8-Ci8 acylether
taurinates with 1 to 25 moles of alkylene oxide,
C8-Ci8 alkyl benzene sulfonates, C8- C i8 alkyl ether
benzene sulfonates with 1 to 25 moles of alkylene
oxide, C8-Ci8 alkyl paraffin sulfonates (primary
andsecondary) , C -CiS alkanolamide sulfates, C8-Ci8
alkanolamide ether sulfates with 1 to 25 moles of
alkylene oxide, Cs-Ci8 alkyl a-sulf
o-monocarboxylates, C8-Ci alkyl glyceryl 



sulfates, Cs-C1 alkyl glyceryl ether sulfates with
about 1 to about 25 moles of alkylene oxide, C8-Ci8
alkyl glyceryl sulfonates, C8-Ci8 alkyl glyceryl ether
sulfonates with 1 to 25 moles of alkylene oxide,
C8-CiS alkylether methylcarboxylates with 1 to 25
moles of alkylene oxide, C -Ci S alkyl
sarcosinates/glycinates/hydrolysates, Cs-Ci8 monoalkyl
sulfosuccinates, C5-C10 dialkyl sulfosuccinates,
C5-ClO dialkyl sulfosuccinamates, C8-Ci8 a-olefin
sulfonates, C8-Ci8 alkyl sulfates and C8-CiS alkyl
ether sulfates with 1 to 25 moles of alkylene oxide.
Amphoteric Surfactants There are two classes of
amphoteric surfactants: those that are pH sensitive
(amphoteric) and those that are pH insensitive
(zwitterionic) . Suitable amphoteric surfactants are
derivatives of aliphatic secondary and tertiary amines
which contain a quaternary ammonium or non-quaternary
ammonium group and one long chained alkyl or alkenyl
group having about 8 to about 18 carbon atoms and at
least one water solubilizing radical selected from the
group consisting of sulfates, sulfonates,
carboxylates, phosphates or phosphonates . Examples of
such amphoteric surfactants include the N-alkyl-
b-amino propionates, such as sodium (dodecyl- b-amino)
propionate (sodium lauraminopropionate) ,
diethanolamine lauraminopropionate and sodium
cocoaminopropionate; the Nalkyl- b-imino
dipropionates, such as disodium(dodecyl- b-imino)
dipropionate (sodium lauriminodipropionate) and
cocoiminodipropionate; the alkyl taurinates, such as
monoethanolammonium coconut taurinate as taught in US
2,658,072 and the derivatives of
2-alkyl-2-imidazoline, such as those sold under the
trade name Miranol as taught in US Patent. Nos.
2,528,378, 2,773,068, 2,781,354 and 2 ,781, 357 . The
amphoteric imidazoline-derived surfactants are a
preferred class of amphoteric surfactants and are
prepared by condensing aminoethylethanolamine,
diethylenetriamine or ethylenediamine with a fatty
acid having about 8 to about 18 carbon atoms to form a
five-membered imidazoline ring which may be ionized by
an anionizable alkylating agent such as sodium
chloroacetate, methyl or ethyl acrylate, acrylic acid,
2-hydroxy-l, 3-propane sultone,
3-chloro-2-hydroxypropane 



sulfonic acid and 1 ,3-propane sultone on or near the
cyclic portion or cationic portion of the molecule.
Alkylations may be done with or without solvent or in
aqueous solution. In aqueous solution, the imidazoline
ring may be hydrolytically opened to form a mixture of
imidazoline and linear amide. Specific examples of
amphoteric imidazoline-derived surfactants useful in
the present invention include
lauroamphocarboxypropionate, lauroamphopropionate,
lauroamphoglycinate, lauroamphocarboxyglycinate,
lauroamphopropylsulfonate, lauroamphocarboxypropionic
acid, myristoamphocarboxy-propionate,
myristoamphopropionate, myristoamphoglycinate,
myristoamphocarboxyglycinate, myristoamphopropylsulf
onate, myristoamphocarboxypropionic acid,
cocoamphocarboxypropionate, cocoamphopropionate,
cocoamphoglycinate, cocoamphocarboxyglycinate,
cocoamphopropylsulf onate, cocoamphocarboxypropionic
acid and mixtures thereof. The CTFA adoptedname for
this class of amphoteric surfactant is amphoteric-1
through 20. Preferred are amphoteric-1, amphoteric-2,
amphoteric-6, amphoteric-10, amphoteric-12,
amphoteric-17, amphoteric-18, amphoteric-19 and
amphoteric-20. Zwitterionic Surfactants Suitable
zwitterionic surfactants are exemplified as those
which can be broadly described as derivatives of
aliphatic quaternary ammonium, sulfonium and
phosphonium compounds with one long chain group having
about 8 to about 18 carbon atoms and at least one
water solubilizing radical selected from the group
consisting of sulfate, sulfonate, carboxylate,
phosphate or phosphonate. A general formula for these
compounds is: Ri(Ra) xY+R3Z - wherein R i contains an
alkyl, alkenyl or hydroxyalkyl group with 8 to 18
carbon atoms, from 0 to 10 ethylene-oxy groups or from
0 to 2 glyceryl units; Y is a nitrogen, sulfur or
phosphorous atom; R2 is an alkyl or hydroxyalkyl group
with 1 to 3 carbon atoms; x is 1 when Y is a sulfur
atom and 2 when Y is a nitrogen or phosphorous atom;
R3 is an alkyl or hydroxyalkyl group with 1 to 5
carbon atoms and Z is radical selected from the group
consisting of sulfate, sulfonate, carboxylate,
phosphate or phosphonate. 



Examples of such zwitterionic surfactants include the
sulf atobetaines, such as 3- (dodecyldimethylammonium)
-1- propane sulfate and 2- (cocodimethylammonium)
-1-ethane sulfate; the sulf obetaines, such as 3-
(dodecyldimethyl ammonium) -2-hydroxy-l-propane
sulfonate, 3- (tetradecyldimethylammonium) -1-propane
sulfonate, 3- (C 12-C14
alkylamidopropyldimethylammonium) -2-hydroxy-l-propane
sulfonate, 3- (cocodimethylammonium) -1-propane
sulfonate; the carboxybetaine such as
(dodecyldimethylammonium) acetate (lauryl betaine) ,
(tetradecyldimethylarranonium) acetate (myristyl
betaine), (cocodimethylammonium) acetate (coconut
betaine), (oleyldimethylammonium) acetate (oleyl
betaine), (dodecyloxymethyldimethylammonium) acetate,
(cocoamidopropyldimethylammonium) acetate (also known
as cocoamidopropyl betaine or CAPB) ; the
sulfoniumbetaines such as (dodecyldimethylsulfonium)
acetate and 3- (cocodimethylsulfonium) -1-propane
sulfonate and the phosphoniumbetaines such as 4-
(trimethylphosphonium) -1-hexadecane sulfonate, 3-
(dodecyldimethylphosphonium) -1-propanesulfonate, 2-
(dodecyldimethylphosphonium) -1-ethane sulfate and
mixtures thereof. Nonionic Surfactants Useful nonionic
surfactants include the condensation products of
hydrophobic alkyl, alkenyl, or alkyl aromatic
compounds bearing functional groups having free
reactive hydrogen available for condensation with
hydrophilic alkylene oxide, such as ethylene oxide,
propylene oxide, butylene oxide, polyethylene oxide or
polyethylene glycol to form nonionic surfactants.
Examples of such functional groups include hydroxy,
carboxy, mercapto, amino or amido groups . Examples of
useful hydrophobes of commercial nonionic surfactants
include C8-Ci8 alkyl fatty alcohols, C8-Ci alkyl
phenols, C -Ci8 alkyl fatty acids, C8-Ci8 alkyl
mercaptans, C8-C i8 alkyl fatty amines, Cs-Cia alkyl
amides and Cs-Cis alkyl fatty alkanolamides . The
polyoxyalkylene condensation products of such
materials may comprise from 1 to 100 alkylene oxide
groups, preferably from 2 to about 60 alkylene oxide
groups, even more preferably from 3 to about 25
alkylene oxide groups. Accordingly, suitable
ethoxylated fatty alcohols may be chosen from
ethoxylated cetyl alcohol, 



ethoxylated ketostearyl alcohol, ethoxylated
isotridecyl alcohol, ethoxylated lauric alcohol,
ethoxylated oleyl alcohol and mixtures thereof. The
compositions according to the invention preferably
comprise at least one anionic surfactant. Particularly
useful anionic surfactants are Cio-Cia alkylether
sulphate salts, particularly alkalimetal or ammonium
salts, more particularly alkalimetal salts, for
instance sodium lauryl ether sulfate (SLES) .
Preferably, the average ethoxylation level of the
anionic surfactant or surfactants vary from about 1
from about 4 . More preferably, the composition of the
invention comprises at least two anionic surfactants.
The second anionic surfactant is preferably also a
Cio-Cia alkylether sulphate salt. Even more preferably
the weight ratio between both anionic surfactants is
between about 0.9 and about 1.1. Most preferably, the
average ethoxylation level of the first anionic
surfactant is about 1 , and the ethoxylation level of
the second anionic surfactant is about 2 . In a
further preferred embodiment the compositions
according to the invention also comprise an amphoteric
surfactant, particularly a (Cio-Cis alkyl)
-amidopropyl betaine, such as cocoamidopropylbetaine
(CAPB) or laurylamidopropyl betaine.A useful weight
ratio between the amount of anionic surfactant and the
amount of amphoteric surfactant is from about 1.3 to
about 1.9, more particularly from about 1.4 to about 1
.6 or from about 1.64 to about 1.84. The amphoteric
surfactants are preferably used in an amount of about
10-18% by weight of the total composition, most
preferably 11,3 to 14,6 % by weight . In a most
preferred embodiment of the invention, the anionic
surfactants are SLES IEO and SLES 2EO, the amphoteric
surfactant is CAPB, and the ratio in weight between
them is from about 9:9:11.3 to about 11:11:14.6.
Furthermore the compositions according to the
invention usefully contain a nonionic surfactant which
is preferably a Ce-Ci ethoxylated alcohol with 3-12 EO
groups. Viscosity Modulating Agents The compositions
according to the invention comprise at least one
viscosity modulating agent as an essential 



ingredient. The purpose of these agents is to increase
the viscosity from the low initial value of the
undiluted composition to a higher value upon dilution.
The low viscosity helps the composition to easily
penetrate a carrier, such as a sponge. Preferably, the
undiluted composition has a viscosity below 500mPas,
more preferably at least 50mPas, most preferably
250-350mPas. All viscosity measurements were made at
about 25C, using a Haake VT 550 viscometer at 106 s 1
with an MVI spindle for measurements from 0 to 1000
mPas and at 21 s 1 with an MVIIspindle for
measurements from 1000 to 8000 mPas. The viscosity
modulating agents comprise one or more electrolytes,
organic solvents, and mixtures thereof. The
compositions according to the invention comprise at
least one electrolyte. Electrolytes are water-soluble
organic and inorganic salts (other than anionic
surfactants) , wherein the cation is chosen from
alkali metals, alkaline earth metals, ammonium and
mixture thereof and the anion is chosen from chloride,
sulfate, phosphate, acetate, nitrate and mixtures
thereof. Particularly useful are potassium, sodium and
ammonium chloride. The amount of electrolyte should be
sufficient to increase the viscosity of the
composition upon dilution. A useful amount of
electrolyte in the compositions of the invention is
from about 2.0% to about 4.5% by weight of the
composition, more particularly between about 3.5% and
about 3.9%. Furthermore, the ratio between the amount
of surfactant and the amount of electrolyte is between
about 4.3 and about 12, more particularly between
about 9 and about 11. Useful organic solvents to be
added in addition to electrolytes as viscosity
modulating agents are C1-C4 alkyl alcohols having one
to three hydroxyl groups, and the concentration of
said solvents is chosen so as to increase the
viscosity. Preferred solvents are ethanol and/or
propylene glycol, preferably each in an amount of
about 2% to about 7% wt of the total composition.The
ratio of the amount of surfactant (s) to total
viscosity modulating agent (s) (i.e. electrolytes +
solvents) is preferably between 1 and 6 . 



Preferably the peak viscosity of the diluted
composition is reached at a ratio of diluent to
composition of between 1.5:1 and 2.5:1, most
preferable at around 2:1 (e.g. between 1.8:1 and
2.2:1). Furthermore, the peak viscosity is at least 5
times the initial viscosity, preferably at least 10
times. Finally, the viscosity of the diluted
composition exceeds the initial viscosity up to a
dilution of at least 3.5:1 (diluent : composition).
The diluent is preferably water or a mixture of
solvents comprising water as the main solvent. More
preferably the diluent is water. Optional Ingredients
The compositions of the invention optionally comprise
other ingredients, such as fragrances, preservatives
and colorants. Particularly colorants are useful to
indicate the presence of the compositions in an
absorbent carrier. Examples of useful colorants are:
Blue FDC (CI: 42090); Patent blue (CI: 42051); Blue
ABL 80 (CI: 61585); Red punzo No 7 (CI: 16255), Red
Puricolor Are 14 (CI: 14720) and mixtures thereof. The
present invention also discloses a method for cleaning
domestic surfaces, particularly hard surfaces, using
the cleaning compositions according to the invention.
The cleaning method of the invention has several
advantages over known methods. In one aspect, it
provides less consumption of cleaning composition and
is therefore more economial andenvironmentally
friendly. The cleaning method of the invention
comprises the steps of: i ) contacting a carrier with
the composition of the invention; ii) treating the
combination of carrier and composition with water; and
iii) performing a cleaning operation of a surface with
the carrier. In an alternative, but less preferred
variation, water can be added to the absorbent carrier
before the composition is added to it. A cleaning
operation is typically represented by pressing the
absorbent carrier to the surface and scrubbing it with
circular movements, or in any other way, to aid in the
removal of soil, grease or dirt from the surface. Dish



surfaces and crockery are particular examples of
household surfaces that can be cleaned with the
composition of the invention. Useful or absorbent or
porous carriers are known, particularly the ones
comprising voids where liquid can be stored, for
instance, sponges (natural, polymeric, steel, etc),
scouring pads, cloths. The composition is particularly
suitable to be applied onto sponges in the cleaning
method. The ratio between the amount of water and the
amount of cleaning composition to be used in the
cleaning method according to the invention is
preferably from about 0.5 to about 5 , more preferably
about 0.5-4, most preferably up toabout 3.5. The
invention further provides a process for enhancing the
retention of cleaning agents into a carrier comprising
the steps of: a ) providing a solution of surfactants;
b ) providing a solution of viscosity modulating
agent; c ) mixing the solution of surfactants with the
solution of viscosity modulating agent. Description of
the Drawings Figure 1 shows the viscosity profile of 4
known and commercially available compositions. One of
those compositions, named Prior Art 1 , displays
viscosity increase of upon dilution; however it has an
extremely poor performance and therefore it is not
practical in use since the viscosity increase does not
last upon continued dilution. Formulations A and B of
the invention, on the other hand, do have the property
of enhanced and sustained viscosity upon dilution,
showing a peak of about 7,000 mPas which is reached
with 2Og of water for Composition A and a peak of
about 5,000 mPas for Composition B . Figure 1 also
shows that the retention of the compositions of the
invention into the carrier increases upon dilution up
to a ratio of diluent : cleaning composition of 2:1,
since the viscosity increases during said dilution
period up to a viscosity peak. Figure 1 further shows
the viscosity of the compositions of the invention is
higher than their initial viscosity up to a ratio of
diluent : cleaning composition of at least 3.5:1. On
the other hand, previously known 



compositions sharply decreases in viscosity after
theviscosity peak is reached and also at a much lower
dilution ratio, thus substantially decreasing the
practicality of the dilution-thickening effect in
actual conditions of use. Figure 2 shows the
comparison between a known composition that does not
have the property of enhanced viscosity upon dilution
(- - ), and Formulation A (-  - ) and Formulation B
(-D-) of the invention regarding the release of
anionic surfactants from a sponge by the Direct
Application method (standard soil/dose 3 grams) . Wash
liquor is discharged in the sink and collected for
quantification of surfactants wasted on the article to
be cleansed (in this case a plate) . "x" axis
represents the number of plates washed by the Direct
Application method, while "y" axis represents the
quantity in milligrams of anionic surfactants
collected after said washings. It is clear from Figure
2 that the compositions of the invention have much
more controlled release of anionic surfactantss when
compared to the known composition.Examples Example 1
Cleaning compositions according to the invention were
prepared according to the composition formulations
below: Table I - Composition A Ratio surfactants :
electrolyte is 10.6Table II - Composition B Ratio
surfactants : electrolyte is 9.2 Water was added to
the compositions above and viscosity change was
measured for both compositions. The results are shown
in Figure 1 where it is shown that the viscosity
reaches its peak for Compositions A and B when the
weight ratio of water to cleaning composition is
around 2 and an increased viscosity is maintained for
a dilution ratio of at least 3.5:1. Also, the maximum
viscosity value is at least 10 times higher the
initial viscosity value. This behavior is not obtained
by any of the prior art compositions. Although Prior
Art 1 composition also has increased viscosity upon
dilution, this effect occurs in a very limited
dilution range; its viscosity peak is reachedwhen the
ratio water : cleaning composition is 0.5:1, its
viscosity peak is only 6.32 times higher than the
initial viscosity and its increased viscosity is not
maintained above a dilution rate of about 1.5:1. 



A wash test was made comparing three compositions:
Prior art composition (- - ), Composition A (-  - ) of
Table I and Composition B (-D-) of Table II. The
washing method is the direct application method with a
standard fat/flour/milk soil. Plates are soiled with
the same amount of this soil and then washed in the
following way: The dishwash product is poured directly
on a wet sponge, some foam is generated and then each
plate is washed with the same number of circular
movements and then rinsed. The wash liquor is
discharged in the sink and collected for
quantification of surfactant wasted on each plate. The
amount of anionic surfactant is quantified using a
special electrode sensitive to anionic surfactants.
The amount of anionic surfactant is plotted against
the number of plates washed and the results are shown
in Figure 2 , wherein one can clearly see that the
compositions according to the invention provide a
longer lasting and better controlled release of
surfactant A further composition according to the
invention was prepared according to the Table III
below:Table III - Composition C Ratio surfactants :
electrolyte is 10 Example 2 . This example shows the
beneficial effect of the presence of 2 alkyl ether
sulphate anionic surfactants. For this example 2
compostions are prepared (see table IV) . Table IV -
Compositions D and E* ) Texapon N70, ex Cognis ; **)
In house sulphated Lialet-123, ex Sasol Water was
added to the compositions above and viscosity change
was measured for both compositions. The results are
shown in Table V below. The table shows the viscosity
of the pure product (100%) and dilutions of 70%. 60%,
50%, 40% and 30% product in tap water. Table V -
results Both compositions show a good thickening
effect, reaching up to more than 10 times the initial
viscosity. The table also shows that the position of
the Lviscosity peak' can be finetuned by the choice
and concentration of electrolyte and solvent .Claims 1
. Dilution-thickening aqueous liquid cleaning 



compositions comprising: - at least two anionic
surfactants which are both alkalimetal alkylether
sulphates; - at least one electrolyte as a viscosity
modulating agent; wherein the ratio of the amount of
surfactants to the amount of electrolyte is between
about 4.3 and about 12. 2 . Cleaning compositions
according to claim 1 wherein the anionic surfactant is
C i0-Ci8 alkylether sulfate salt with 1-4 EO groups. 3
. Cleaning compositions according to any one of claims
1 or 2 wherein the composition additionally comprises
an amphoteric surfactant. 4 . Cleaning compositions
according to claim 3 wherein the amphoteric surfactant
is a C i0-Ci alkylamidopropyl betaine . 5 . Cleaning
compositions according to claim 4 wherein the weight
ratio between the amount of anionic surfactants and
the amount of amphoteric surfactant is from about 1.3
to about 1.9. 6 . Cleaning compositions according to
claim 5 wherein theamount of amphoteric surfactant
10-18% by weight of the composition. 7 . Cleaning
compositions according any one of claims 1-6 wherein,
in addition to the electrolyte, the composition
comprises an organic solvent as a viscosity modulating
agent. 8 . Cleaning compositions according to any one
of claims 1- 7 wherein the electrolyte is chosen from:
water soluble organic and inorganic salts, wherein the
cation is chosen from alkali metals, alkaline earth
metals, ammonium and mixture thereof and the anion is
chosen from chlorides, sulfates, phosphates, acetates,
nitrates and mixtures thereof. 9 . Cleaning
compositions according to claim 8 wherein the
water-soluble salt is potassium, sodium or ammonium
chloride or a mixture thereof. 10. Cleaning
composition according to any one of claims 8 and 9
wherein the amount of salt is 2.0-4.5% by weight 



of the composition. 11. Cleaning compositions
according to claim 7 wherein the organic solvents are
chosen from C1-C4 alkyl alcohols having one to three
hydroxyl groups in an amount sufficient to increase
viscosity of the composition. 12. Cleaning
compositions according to claim 11 wherein the organic
solvent is chosen from ethanol and/or propyleneglycol
in an amount of between 2% and 7% of the composition.
13. Cleaning compositions according to any one of
claims 1- 12 wherein the initial viscosity is between
50 and 500mPas and which on dilution to one part of
composition with between- 1.5 and 2.5 reach a peak
viscosity of ate least 5 times the initial viscosity.
14. Cleaning compositions according to claim 13
wherein the initial viscosity is between 250 and
350mPas and the peak viscosity is at least 10 times
higher. 15. Method to clean hard surfaces comprising
the steps of: i ) contacting a carrier with a
composition according to any one of claims 1-14. ii)
treating the combination of carrier and composition
with water; and iii) performing a cleaning operation
of a surface with the carrier. 


