
WO 2009/004281PCT/O82008/001983 - - FORMULATIONS  The present
invention relates to physically stable oil dispersions. It also
relates to a method for activating bentones that are designed for use
with low polarity organic 5systems. It also relates to physically
stable oil dispersions comprising said activated bentones. Numerous
formulation types are used in the agrochemical industry. The choice
of formulation type depends on various factors, including the
physical properties of the 10active ingredient itself. Oil
dispersions are particularly useful for formulations containing oil
insoluble active ingredients. They are also useful formulations for
the inclusion of adjuvants that are generally oil based such as
certain foliar penetration enhancing compounds (for example
hydrophobic oils and surfactants). 15In the absence of an
anti-settling system, oil dispersions are prone to sedimentation. One
type of anti-settling system for organic systems uses organoclays,
such as bentones, as additives for imparting suspension and rheology
control. Organoclays are made from natural smectite, hectorite or
montmorillonite clays. The organoclay is prepared by reacting
hydrophilic clay such as smectite with quatemary ammonium compounds,
so zo that it becomes organophilic, and therefore compatible with
non-aqueous media. Dry organoclay takes the form of agglomerated
platelet stacks. In order to function as an anti-settling system with
good gel strength, it is necessary to both disperse the organoclay
and add a chemical activator. If the organoclay is not well dispersed
or chemically 25activated the result is poor gel strength and hence
poor physical stability of the product. The degree of activation of
organoclay is closely correlated with clay gel strength and physical
stability. The molecular-scale detail of the process oractivatiod'of
bentone organoclays is not fully 30 understood. However, the
manufacturers of bentone recommend various polar species as suitable
activators of bentones, including propylene carbonate, aqueous
methanol, ethanol and acetone.  WO 2009/004281PCT/CB2008/001983 - 2 -
GB-2,067,407 describes a liquid formulation of bendiocarb suspended
in oil stabilised using suspending agents such as organically
modified clays. EP-149,459 describes fluid suspensions comprising
herbicidal substituted ureas, and stabilisation of the suspensions
using silicas, optionally in combination with organophilic
bentonites. GB-2,008,949 5 describes a fungicide dispersed in a
hydrocarbon medium together with organophilized clay and a cationic
aliphatic amine surfactant. Although each of these references
describes the use of emulsifiers in the formulations, none of them
discloses how to activate an organoclay to achieve formulations of
good physical stability. 10 There exists a need to improve existing
anti-settling systems, for example for use in improving the physical
stability, storage stability and / or thixotropic flow properties of
oil dispersions and oil suspension concentrates. The term oil
dispersion encompasses oil suspension concentrates and diluted forms
of said concentrates. 15Surprisingly, it has now been found that in
some situations, bentone clays suitable for use with low polarity
organic systems can be activated by certain emulsifiers instead of
polar species. In these situations, activation by emulsifiers can
result in anti-settling systems that have better physical stability
and / or extended storage stability compared to activation using a
polar species. 20 The present invention avoids the need for the
traditional chemical activators (polar species such as propylene



conditions equivalent to that produced by a SiIverson TAR at a tip
speed of at least 2.5m/s.     Emulsifiers from various different
classes have been found to activate bentone clays in 5accordance with
the present invention. Alkyl ethoxylates that may be used in the
present invention have a carbon chain length of from 4 to 30, and
from I to 20 ethylene oxide units. Suitably, the alkyl ethoxylate has
a carbon chain length of from 10 to 20, and from 2 to 10 ethylene
oxide units. More 10 suitably, the alkyl ethoxylate has a carbon
chain length of from 16 to 18, and from 5 to 6 ethylene oxide units
(for example Emulsogen MTh from Clarion. The person skilled in the
art would be able to readily select suitable alkyl ethoxylate
molecules that are soluble in low polarity liquids. 15Alkyl
ethoxylate phosphate esters that may be used in the present invention
have a carbon chain length of from 4 to 30, and from 1 to 20 ethylene
oxide units. Suitably, the alkyl ethoxylate phosphate ester has a
carbon chain length of from 8 to 20, and from 2 to 10 ethylene oxide
units. More suitably, the alkyl ethoxylate phosphate ester has a
carbon chain length of from 10 to 15, and from 5 to 7 ethylene oxide
units. Most suitably, the 20 alkyl ethoxylate phosphate ester has a
carbon chain length of 13, and 6 ethylene oxide units (for example
Rhodafac RD610Th from Rhodia). The alkyl ethoxylate phosphate ester
may be a mixture of mono- and di-esterified phosphates.   Alkyl
sulphates that may be used in the present invention have a carbon
chain length of 25from 4 to 30. Suitably, the alkyl sulphate has a
carbon chain length of from 8 to 20, more suitably from 10 to 15, and
most suitably 12 (for example Empicol Let). Alkyl ammonium salts that
may be used in the present invention have a carbon chain length of
from 4 to 30. Suitably, the alkyl ammonium salt has a carbon chain
length of 30 from 8 to 20, more suitably from 13 to 18, and most
suitably 16 (for example Arquad 1650"' from Akzo Nobel). The alkyl
ammonium salt may have one or two carbon chains, and typically
includes methyl groups to quatemise the nitrogen atom.  WO
20091004281PCT/GB2008/001983 -5-.  Castor oil ethoxylates that may be
used in the present invention have from 1 to 50 ethylene oxide units.
Suitably, the castor oil ethoxylate has from 10 to 45 ethylene oxide
units. More suitably it has from 20 to 40 ethylene oxide units. More
suitably it has from 32 to 38 ethylene oxide units. Most suitably,
the castor oil ethoxylate has from 34 to 36 5 ethylene oxide units
(for example Sunaptol CA3S0TM from Uniqema). As is well known to the
person skilled in the art, the ethylene oxide values described above
are average values. 10 The present invention also includes mixtures
of emulsifiers for activating the organoclay stabiliser. Suitably, at
least one of the emulsifiers is selected from those described above.
More suitably, more than one of the emulsifiers are selected from
those described above. Most suitably, all of the emulsifiers are
selected from those desribed above. In one embodiment, the present
invention excludes the emulsifier isooctyl alcohol ethoxylated 15
with 6 moles ethylene oxide when used in combination with
methylthiophanate. The amount of activation, and corresponding
physical stability of the resulting oil dispersion, is related to the
amount of emulsifier used in relation to the amount of organoclay
stabiliser present. The ratio of emulsifier to organoclay is
generally from 20about 10:1 to about 1:10 by weight. Suitably, the
ratio of emulsifier to organoclay stabiliser is from about 10:1 to
about 1:1 by weight. The most suitable ratio of emulsifier to



emulsifier selected from the group consisting of alkyl ethoxylates,
alkyl ethoxylate phosphate esters, alkyl sulphates, alkyl ammonium
salts, and castor oil ethoxylates; a low 25polarity liquid; and a
solid component that is substantially insoluble in the low polarity
liquid; wherein the oil dispersion contains less than 20% polar
activator w/w compared to the organoclay stabiliser. According to the
present invention, there is provided a physically stable oil
dispersion 30comprising an organoclay stabiliser that is suitable for
use with a low polarity liquid; an emulsifier selected from the group
consisting of alkyl ethoxylates, alkyl ethoxylate phosphate esters,
alkyl sulphates, alkyl ammonium salts, and castor oil ethoxylates; a
low polarity liquid; a glycol ether and a solid component that is
substantially insoluble in the low polarity liquid.  WO
2009/004281PCT/GB2008/001983 - 8 - The oil dispersion is considered
to be physically stable if no syneresis or sedimentation of the
formulation components is observed for a prolonged period of time.
The longer it takes for syrieresis or sedimentation to occur, the
more physically stable is the oil 5dispersion. An oil dispersion is
considered to be physically stable if little or no syneresis or
sedimentation is observed after 10 days at room temperature (i.e.
from 18 to 25C). This is typically characterised by the presence of a
less than 5% by volume visually apparent clear layer at the surface
of stored material. Suitably, the oil dispersion of the invention is
physically stable for more than 1 month at room temperature. The same
10assessment of physical stability applies to the visibility of
anti-settling systems according to the invention. The physically
stable oil dispersions may also contain some or all of the optional
embodiments of the invention described above. 15 In one embodiment,
the physically stable oil dispersion of the present invention does
not include silica. The present invention may be used in any product,
application or industry in which an oil 20dispersion with good
physical stability is desired, such as paints, agrochemicals,
pharmaceuticals, cosmetics, industrial finishes, coatings and inks.
The oil dispersion may contain one or more additional components that
are suitable for the particular use. Typically where oil dispersions
are desired, at least one of said additional components is a solid at
20C that is substantially insoluble in oil. 25 When the oil
dispersion is for use in the agrochemical industry, the solid
component is an oil insoluble pesticide, active ingredient,
fertiliser or adjuvant. Any pesticides that are substantially
insoluble in oil may be used in conjunction with the invention,
including for example herbicides, insecticides, fungicides, plant
growth regulators, acaricides, 30nematicides, molluscicides and the
like. The oil dispersion may contain more than one pesticide, at
least one of which is substantially oil insoluble.  WO
2009/004281PCT/GB2008/001983 - 9 - suitably, the solid component has
a particle size of from about 1 to about 10/..tm. More suitably, the
solid component has a particle size of from about 2 to about Slim.
The substantially oil insoluble pesticide is suitably selected from
the group consisting of 5 ALS inhibitors, for example sulfonylureas,
sulfamylureas, sulfonamides, imidazolinones,
pyrimidinyloxypyridinecarboxylic acid derivatives, or
pyrimidyloxybenzoic acid derivatives; HPPD inhibitors, for example
triketones; neonicotinoids; carbamates; avermectins; pyrethroids;
bisamides; triazoles; mandelamides; and strobilurins. Other classes



Suitably the location comprises a crop such as citrus fruit,
grapevines, nuts, oil palm, olives, pome fruit, stone fruit, rubber,
turfgrass, barley, wheat, cotton, oilseed rape, maize, rice, soy
beans, sugar beet, sugar cane, sunflowers, ornamentals and
vegetables. Suitably, the crop is turfgrass. 5 The weeds to be
controlled may be both monocotyledonous species, for example
Agrostis, Alopecurus, Avena, Bromus, Cyperus, Digitaria, Echinochloa,
Lolium, Medicargo, Monochoria, Poa, Rottboellia, Sagittaria, Scirpus,
Setaria, Sida, Soliva and Sorghum, and dicotyledonous species, for
example Abutilon, Amaranthus, Chenopodium, 10 Chrysanthemum, Galium,
Ipomoea, Nasturtium, Sinapis, Solanum, Stellaria, Trifolium,
Veronica, Viola and Xanthium. When the pesticide in the oil
dispersion is a sulfonylurea, the application rate of the active
ingredient will typically be from 5 to 150 g/ha, more suitably from
10 to 100 g/ha. 15 EXAMPLES Example 1: Preparation of anti-settling
system formulation  The low polarity liquid (57.4g) was charged to a
temperature-controlled vessel at ambient 20 temperature and mixed
under high shear using a rotor-stator mixer (for example, L4R model
from Silverson), operating at 5000rpm. An organoclay (1.0g) was added
while high shear was maintained, followed by optional propylene
carbonate (0.1g, if used), emulsifier (7.5g) and optional glycol
ether (2.0g, if used), in that order. The temperature of the
dispersion was maintained at from 20 to 25C and the high shear mixing
increased 25to 7500rpm and maintained at this rate for 15 minutes at
this temperature. The degree of separation of the anti-settling
system was visually assessed after storage for approximately 1 month
at room temperature. Anti-settling system formulations lA to lAI
prepared in this way are detailed in Table 1.  WO 2009/004281PCT/C
B2008/001983 - 12 - Table 1  Orgattoelay Low polarity liquid
Emulsifier Other  Anti-settling system Formulation  Bentone 34
Bentone 38  Bentone 120 Bentone It Sunspray 11N  Isopar V  Judosi
Solvesso 200 ND  Methylated rape seed oil  Dipropylene glycol
dibenzoate Oleic acid Emulsogen M  Sunaptol CA350 Fthodafac RS610
Empicool LZ  Arquad 16-50 Propylene carbonate Propylene glycol
monobutyl Separation after lmo at RT (%) IA  x   x            x 
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x   60 lAH  x   x           x x  50 lAI  x   x           x x x 5  The
results show that organoclays that are suitable for use with low
polarity oils can be  effectively activated by various emulsifiers,
as reflected in the low percentage separation of the resulting
anti-settling systems after storage for 1 month. Example 2:
Preparation of anti-settling system concentrate Anti-settling system
concentrates 2A to 2F were prepared in the same manner as
anti-settling system formulation ID, but using reduced amounts of
mineral oil to give final concentrations of Bentone 33TM as indicated
in Table 2. Table 2 Anti-settling system concentrate Bentone 38
concentration (% w/w) Separation after lmonth at RT (%) 2A 1.5 <5 2B
2.0 



<5 2C 2.2 <5 2D 3.0 <5 2E 3.3 <5 2F 4.0 <5  WO
2009/004281PCT/CB2008/001983 - 14 - The results show that increasing
the concentration of organoclay up to 4.0% w/w does  not affect the
stability of the anti-settling system.  Example 3: Preparation of oil
dispersion formulations 5Oil Dispersion 3.1  Anti-settling system
formulation 1D was charged to a temperature-controlled vessel and
stirred at 25 C using conditions to achieve good bulk mixing.
Propylene glycol monobutyl ether (2.0g) was added whilst stirring was
maintained. A finely ground (to a particle size of from about 1 to
about 10/tm) 40% w/w suspension of trifloxysulfuron (as 10 sodium
salt) in SunsprayTM 1IN, prepared separately, was added to give a
final concentration of 100g/1 and bulk mixing was maintained until
the preparation was visually homogeneous. This formulation was found
to exhibit <5% separation after 1 year storage at 25C, or after 8
weeks at 40C, or after 2 weeks at 54C. These results show that the
resulting oil dispersion has long term physically stability. 15 Oil
Dispersions 3.2-3.6 An equivalent oil dispersion to example 3.1 was
prepared from each of anti-settling system concentrates 2A-2F. In
each case, the balance of mineral oil required to achieve the target
trifloxysulfuron concentration was charged initially to the vessel,
followed by 20the anti-settling system concentrate, followed by the
finely ground (to a particle size of from about 1 to about 10p.m) 40%
w/w suspension of trifloxysulfuron (as sodium salt) in SunsprayTM
11N, with bulk mixing maintained until the mixture was visually
homogeneous. (No additional glycol ether was added in this example as
this was already included in the anti-settling system concentrates.)
These formulations were all found to 25exhibit <5% separation after 2
weeks at 54C. These results show that long term physical stability is
also observed with oil dispersions made using elevated levels of
organoclay stabiliser. Oil Dispersions 3.7-3.10 30Equivalent oil
dispersions to example 3.1 were prepared using a variety of glycol
ethers. The resulting stability data is shown in Table 3.  WO
2009/004281PCT/GB2008/001983 - 15 - Table 3 Oil Dispersion Glycol
Ether S Separation after 2 weeks at 54C (%) 3.1 Propylene glycol
butyl ether <5 3.7 Butoxyethanol 6 3.8 Diethylene glycol monoethyl
ether 5 3.9 Diethylene glycol monobutyl ether <5 3.10 Propylene
glycol methyl ether 5  The results demonstrate that good physical
stability can be achieved when using various different glycol ethers
in conjunction with the present invention. Oil Dispersions 3.11-3.14
Equivalent oil dispersions to example 3.1 were prepared varying the
amount of glycol ether (propylene glycol monobutyl ether) and
emulsifier (Emulsogen M) present. The resulting stability data is
shown in Table 4. Table 4 Oil 



Dispersion Glycol ether (parts) Emulsifier (parts) Organoclay (parts)
Separation after 2 wks at 54C (%) 3.1 2 7,5 1 <5 3.11 0 9.5 1 <5 3.12
4.5 5 1 <5 3.13 7.5 2 1 <5 3.14 9.5 0 1 24    The results show that
good physical stability is achieved when the oil dispersion is
prepared using differing amounts of emulsifier and glycol ether, but
that at least some 15emulsifier is needed to provide excellent
physical stability of the oil dispersion.  WO
2009/004281PCT/OB2008/001983 - 16 - Oil Dispersions 3.15-3.17
Equivalent oil dispersions to example 3.1 were prepared using
anti-settling systems 1B, 1E 8c IF in place of 1D. In each case the
low-shear rheological behaviour of the oil dispersion was measured
using a UDS200 rheomoter (Paar Physica) with cone-and-plate 5
geometry. The elastic modulus (G') and cohesive energy (Em) measured
for these samples are summarised in Table 5. Table 5 Oil Dispersion
Anti-settling system G' (Pa) Em (m Jima\ ' Separation after 2 wks at
54C (%) 3.1 1D 73.8 33.2 <5  3.15 1E 44.6 57.1 <5  



3.16 13 16.1 27.6 <5 3.17 1F 1.3 6.7 >95  10 Example 4: Preparation
of Anti-settling system formulation at different temperatures  A
series of anti-settling systems were prepared to a similar recipe as
that used in example 1D, using a saw-tooth mixer to disperse the
organoclay. The temperature at which the preparation was carried out
was varied across the series. The separation data are shown in Table
6. 15 Table 6 Anti-settling system Temperature during preparation
Separation after 2 wks at 54C (%) 4A 5 76 4B 10 69 4C 12.5 64 4D 15
58 4E 17.5 13 4F 20 7 4G 22.5 <5 4H 25 6  The results show that the
higher the temperature at which the formulation is prepared, the
better the physical stability of the oil dispersion.  WO
2009/004281PCT/GB2008/001983 - 17 - CLAIMS 1. A method of activating
an organoclay stabiliser, which organoclay stabiliser is suitable for
use with a low polarity liquid, comprising mixing the organoclay
stabiliser  5 with an emulsifier selected from the group consisting
of allcyl ethoxylates, alkyl ethoxylate phosphate esters, alkyl
sulphates, alkyl ammonium salts and castor oil ethoxylates, under
high shear conditions in the presence of a low polarity liquid.
2. A method according to claim 1 further comprising adding a polar
activator in an 10 amount up to 20% w/w compared to the organoclay
stabiliser. 3. A method according to claim 1 or 2, further comprising
adding a glycol ether.      4. A method according to any of the
preceding claims, wherein activation of the 15organoclay takes place
at a temperature above 15C.  5. A method according to any of the
preceding claims, wherein the organoclay stabiliser is selected from
the group consisting of tetraalkyl ammonium bentonite, tetraalkyl
ammonium hectorite and tetra(alkyl/aryl) ammonium bentonite. 20 6. A
method according to any of the preceding claims, wherein the low
polarity liquid is a paraffinic oil or mineral oil. 7. A physically
stable oil dispersion comprising: 



25a) an organoclay stabiliser that is suitable for use with a low
polarity liquid,  b) an emulsifier selected from the group consisting
of alkyl ethoxylates, alkyl ethoxylate phosphate esters, alkyl
sulphates, alkyl ammonium salts and castor oil ethoxylates,  c) a low
polarity liquid, and    d) a solid component that is substantially
insoluble in the low polarity liquid, 30 wherein the organoclay
stabiliser is activated by a method as claimed in any one of claims 1
to 6. 8. A physically stable oil dispersion according to claim 7,
further comprising a polar activator present in an amount up to 20%
w/w compared to the organoclay stabiliser.  WO
2009/004281PCT/GB2008/001983 - 18 - 9. A physically stable oil
dispersion comprising:     a) an organoclay stabiliser that is
suitable for use with a low polarity liquid,     b) an emulsifier
selected from the group consisting of alkyl ethoxylates, alkyl
ethoxylate 5phosphate esters, alkyl sulphates, alkyl ammonium salts
and castor oil ethoxylates,     c) a low polarity liquid, and  d) a
solid component that is substantially insoluble in the low polarity
liquid, wherein the oil dispersion contains less than 20% w/w polar
activator compared to the organoclay stabiliser. 10 10. A physically
stable oil dispersion according to any one of claims 7 to 9, further
comprising a glycol ether.   11. A physically stable oil dispersion
according to any one of claims 7 to 10, wherein the 15organoclay is
selected from the group consisting of tetraalkyl ammonium bentonite,
tetraalkyl ammonium hectorite and tetra(alkyl/aryl) ammonium
bentonite. 12. A physically stable oil dispersion according to any
one of claims 7 to 10, wherein the low polarity liquid is a
paraffinic oil or mineral oil. 20  13. A physically stable oil
dispersion according to any one of claims 7 to 12, wherein the solid
component is an oil-insoluble pesticide, fertiliser or adjuvant.  14.
A physically stable oil dispersion according to claim 13, wherein the
oil insoluble 25pesticide is selected from the group consisting of
ALS inhibitors, HPPD inhibitors, neonicotinoids, carbamates,
avermectins, pyrethroids, bisamides, triazoles, mandelamides and
strobilurins.      15. A physically stable oil dispersion according
to claim 14, wherein the oil insoluble 30pesticide is a sulfonylurea.
16. A physically stable oil dispersion according to claim 15, wherein
the oil insoluble pesticide is trifloxysulfuron.  WO
20091004281PCT/G82008/001983 - 19 - 17. A method for making a
physically stable oil dispersion, comprising providing     a) an
organoclay stabiliser that is suitable for use with a low polarity
liquid, b) a low polarity liquid,     c) an emulsifier selected from
the group consisting of alkyl ethoxylates, alkyl ethoxylate
5phosphate esters, alkyl sulphates, alkyl ammonium salts, and castor
oil ethoxylates, and  d) a solid component that is substantially
insoluble in the low polarity liquid, and mixing the components under
high shear conditions.      18. A method according to claim 17,
further comprising adding a polar activator in an to amount up to 20%
w/w compared to the organoclay stabiliser. 19. A method according to
claim 17 or 18, further comprising adding a glycol ether.     20. A
method according to any one of claims 17 to 19, wherein the
organoclay stabiliser 15is added to the low polarity liquid before
addition of the emulsifier. 21. A method according to any one of
claims 17 to 19, wherein the method is carried out at a temperature
above 15C. 2022. A method according to any one of claims 17 to 19,
wherein the organoclay stabiliser is selected from the group


