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Description

[0001] The invention relates to microcapsules com-
prising a salt of dicamba, wherein the shell (b) is a poly-
urea shell, and wherein the cation of the salt of dicamba
is tri-i-pentyl ammonium, tri-n-octyl ammonium, or tri-2-
ethylhexyl ammonium; a process for preparing such mi-
crocapsules, an aqueous composition comprising such
microcapsules and a method for controlling pests by ap-
plying the microcapsules or the composition.
[0002] There are various pesticides which have a rath-
er high volatility, such as free acid forms of carboxylic
acid containing pesticides like dicamba or 2,4-D. Such
volatile pesticides are subject to a higher degree of drift,
which could cause damage to sensitive off-target crops
(e.g. soybeans) in nearby fields. They are also less ef-
fective on target pests, since a large part of the pesticide
evaporates. To avoid these problems, low volatile pesti-
cides are desirable. In addition, anionic pesticides more
frequently show the problem of leaching, i. e. the unde-
sired penetration of the pesticide into the ground water.
[0003] E.g. WO 2012/059 494 and WO 2011/039 172
disclose cationic polyamine salts of anionic pesticides
showing a low volatility.
[0004] Microcapsules comprising lipophilic pesticides
are known, e. g. from WO 2004/017734. Microcapsules
comprising different salts of anionic pesticides like di-
camba are known from WO 91/04661. The salts are pref-
erably metal salts, and the shell material is a urea -, thiou-
rea - or melamin formaldehyde condensate. EP-A 0 517
669 discloses microcapsules of anionic pesticides made
of polyester. The dimethyldodecylamine and dimethyl-
hexadecylamine salts of dicamba are disclosed in this
document. EP-A 0 730 406 discloses microcapsules con-
taining pesticides, where the shell material is a polyurea.
[0005] Although good results are achieved with such
microcapsules, there is still room for improvement in for-
mulation technologies for anionic pesticides.
[0006] It has now been found that improved formula-
tions of salts of dicamba as microcapsules can be pre-
pared by specific selection of the cation.
[0007] Accordingly, in one aspect of the invention there
is provided a microcapsule comprising a core (a) and a
shell (b), wherein the core comprises a salt of .dicamba,
wherein the shell (b) is a polyurea shell, and wherein the
cation of the salt of the anionic pesticide is tri-i-pentyl
ammonium, tri-n-octyl ammonium, or tri-2-ethylhexyl am-
monium. A further embodiment of the invention provides
a method for preparing the microcapsules of the inven-
tion, comprising the steps of mixing an oil phase and a
water phase, wherein the oil phase comprises the salt of
dicamba, or its precursors dicamba and an amine select-
ed from tri-i-pentyl amine, tri-n-octyl amine, or tri-3-ethyl-
hexyl amine, optionally a solvent, and at least one li-
pophilic monomer, and the water phase optionally com-
prises at least one monomer, and polymerizing the mon-
omers at the surface of the oil phase and water phase to
form the microcapsules of the invention.

[0008] Another embodiment of the invention provides
an aqueous composition comprising the microcapsules
of the invention.
[0009] A further embodiment of the invention provides
a method for undesired plant growth and/or controlling
phytopathogenic fungi and/or undesired attack by insects
or mites and/or for regulating the growth of plants, where
the micropasules of the invention or the aqueous com-
position comprising the microcapsules of the invention
is allowed to act on undesired plants and/or on the par-
ticular pests, their habitat or the plants to be protected
from the particular pest, the soil and/or the useful plants
and/or their habitat.
[0010] The microcapsules of the invention allow for a
low-volatile formulation of dicamba that avoids problems
with drift and loss of activity. In addition, the problem of
leaching is reduced.
[0011] The salt of dicamba comprises the anionic pes-
ticide and a cation. The term "dicamba" refers to dicamba,
which is present as an anion. Dicamba comprises exactly
one carboxylate group (-C(O)O-). Although dicamba
forms a salt in the microcapsules of the invention, the
aforementioned carboxylate group may be partly present
in neutral form in aqueous compositions, in which, e.g.
an equilibrium of carboxylate and carboxylic acid may be
present.
[0012] The term "dicamba" refers to the anionic form
of dicamba which may be represented by the following
formula:

[0013] It is known to an expert that the dissociation of
the functional groups and thus the location of the anionic
charge may depend for example on the pH, when dicam-
ba is present in dissolved form.
[0014] The respective cations of the salt of dicamba
are tri-i-pentylammonium, tri-n-octylammonium, or tri-2-
ethylhexylammonium.
[0015] The core of the microcapsules optionally com-
prises a water-immiscible solvent (a2). Preferably, sol-
vent (a2) has a solubility in water of up to 20 g/l at 20 °C,
more preferably of up to 5 g/l and in particular of up to
0.5 g/l. Usually, solvent (a2) has a boiling point above
100°C, preferably above 150 °C, and in particular above
180 °C (at 1 bar).
[0016] "Solvent" in this case means that the solvent
(a2) is able to form a homogeneous mixture with the salt
of dicamba or dissolve it.
[0017] Preferred as solvent are:

- an aromatic hydrocarbon solvent such as toluene,
xylene, tetrahydronaphthalene, or an alkylated
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naphthalene or derivative thereof;
- a fatty acid ester, such as C1-C10-alkylester of a

C10-C22-fatty acid or methyl- or ethyl esters of veg-
etable oils such as rapeseed oil methyl ester or corn
oil methyl ester, or glycerides like vegetable oils such
as corn oil or rapeseed oil,

- a fatty acid dialkyl amide, such as a C1-C10-dialkyl
amide of a C10-C22-fatty acid.

[0018] Paraffines are not used as solvents of the in-
vention.
[0019] Mixtures of the aforementioned solvents are al-
so possible. The water-immiscible solvent (a2) is usually
commercially available, such as aromatic hydrocarbons
under the tradenames Solvesso® 200, Aromatic® 200,
or Caromax® 28. The aromatic hydrocarbons may be
used as naphthalene depleted qualities.
[0020] An example of commercially available fatty acid
esters is methyl oleate (e.g. Synative® ES METI 05, Cog-
nis, Germany).
[0021] Examples of commercially available fatty acid
dialkyl amides are octanoic acid, decanoic acid dimeth-
ylamide (e.g. Genagen® 4296, Clariant, Germany) and
dodecanoic acid.
[0022] Preferred solvents (a2) are aromatic hydrocar-
bons, fatty acid esters and fatty acid amides, as described
above.
[0023] Apart from the salt of dicamba and the optional
solvent (a2), the core may comprise further solvents, not
included in the list of solvents (a2), however, this is not
preferred.
In one embodiment of the invention the core does not
comprise a water immiscible solvent (a2), i.e. apart from
auxiliaries the core consists of one or more, preferably
one, salt of an anionic pesticide.
[0024] In a further preferred embodiment, the core
comprises a water immiscible solvent (a2). In this em-
bodiment the salt of the anionic pesticide may be present
in the core in dissolved form, as suspension, emulsion
or suspoemulsion. Preferably, the salt of the anionic pes-
ticide is present in dissolved form. Further, in this em-
bodiment the weight ratio of the salt of the anionic pes-
ticide in the core (or of the sum of all salts in case more
than one is present in the core) to the sum of all solvents
(e.g. solvent (a2) and any cosolvent) in the core is typi-
cally from 5 : 1 to 1 : 10, preferably from 3 : 1 to 1 : 2,
more preferably from 2 : 1 to 1 : 1.
[0025] The core contains at least 10 wt%, preferably
at least 30 wt% and in particular at least 50 wt% of the
salt of the anionic pesticide, based on the total amount
of the core materials. The core may contain up to 100
wt%, preferably up to 70 wt% of the salt of the anionic
pesticide. The amount of core materials is typically
summed up from the amounts of all salts of anionic pes-
ticides and any solvents in the core.
[0026] The shell materials are polyureas.
[0027] Preferred polyurea products of isocyanates can
be obtained by polyaddition of

M4.1) 30-100% by weight, based on S4, of at least
one isocyanate derivative (M XIII),
M4.2) 0-70% by weight, based on S4, of at least one
amino compound (M XIV).

[0028] Suitable isocyanate derivatives (M XIII) are all
isocyanates having two or more isocyanate groups. Pre-
ferred are isocyanates listed below for polyurea shells
materials.
Suitable amino compounds (M XIV) are guanidine and
its salts, di- and polyamines and aminoalcohols. Prefer-
ence is given to diethylenetriamine, N,N’-bis-(3-amino-
propyl)ethylenediamine, hexamethylenediamine (HM-
DA) and ethylenediamine (EDA).
Polyaddition processes and the associated monomers
(M XII - MXV) are described, for example, in US
4,021,595, EP 0 392 876 and EP 0 535 384.
[0029] The capsules are preferably prepared by an in-
terfacial polymerization process of a suitable polymer
wall forming material, such as a polyisocyanate and a
polyamine. Interfacial polymerization is usually per-
formed in an aqueous oil-in-water emulsion or suspen-
sion of the core material containing dissolved therein at
least one part of the polymer wall forming material. During
the polymerization, the polymer segregates from the core
material to the boundary surface between the core ma-
terial and water thereby forming the wall of the microcap-
sule. Thereby an aqueous suspension of the microcap-
sule material is obtained. Suitable methods for interfacial
polymerization processes for preparing microcapsules
containing pesticide compounds have been disclosed in
prior art.
[0030] In general, polyurea is formed by reacting a
polyisocyanate having at least two isocyanate groups
with a polyamine having at least two primary amino
groups to form a polyurea wall material. In a further em-
bodiment, the polyurea may be formed by contacting
polyisocyanate with water. Preferably, the polyurea shell
contains a polyisocyanate and a polyamine in poly-
condensed form. Suitable polyisocyanates are known,
e.g. from US 2010/0248963 A1, paragraphs [0135] to
[0158], to which full reference is made. Suitable
polyamines are known, e.g. from US 2010/0248963 A1,
paragraphs [0159] to [0169], to which full reference is
made.
[0031] Polyisocyanates may be used individually or as
mixtures of two or more polyisocyanates. Suitable
polyisocyanates are for example aliphatic isocyanates or
aromatic isocyanates. These isocyanates may be
present as monomeric or oligomeric isocyanates. The
NCO content may be deteremined according to ASTM
D 5155-96 A.
[0032] Examples of suitable aliphatic diisocyanates in-
clude tetramethylene diisocyanate, pentamethylene di-
isocyanate and hexamethylene diisocyanate as well as
cycloaliphatic isocycantates such as isophoronediisocy-
anate, 1,4-bisisocyanatocyclohexane and bis-(4-isocy-
anatocyclohexyl)methane.
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[0033] Suitable aromatic isocyanates include toluene
diisocyanates (TDI: a mixture of the 2,4- and 2,6-iso-
mers), diphenylmethene-4,4’ -diisocyanate (MDI),
polymethylene polyphenyl isocyanate, 2,4,4’ -diphenyl
ether triisocyanate, 3,3’ -dimethyl-4,4’ -diphenyl diisocy-
anate, 3,3’ - dimethoxy-4,4’ -diphenyl diisocyanate, 1,5-
naphthylene diisocyanate and 4,4’,4’’-triphenylmethane
triisocyanate. Also suitable are higher oligomers of the
aforementiende diisocyanates such as the isocyanurates
and biurethes of the aforementioned diisocyanates and
mixtures thereof with the aforementioned diisocyanates.
[0034] In another preferred embodiment, the polyiso-
cyanate is an oligomeric isocyanate, preferably an aro-
matic, oligomeric isocyanate. Such oligomeric isocy-
anates may comprise above mentioned aliphatic diiso-
cyanates and/or aromatic isocyanates in oligomerized
form. The oligomeric isocyanates have an average func-
tionality in the range of 2,0 to 4,0, preferably 2,1 to 3,2,
an more preferably 2,3 to 3,0. Typically, these oligomeric
isocyanates have a viscosity (determined according to
DIN 53018) in the range from 20 to 1000 mPas, more
preferably from 80 to 500 mPas and especially from 150
to 320 mPas. Such oligomeric isocyanates are commer-
cially available, for example from BASF SE under the
tradenames Lupranat® M10, Lupranat® M20, Lu-
pranat® M50, Lupranat® M70, Lupranat® M200, Lu-
pranat® MM103 or from Bayer AG as Basonat® A270.
[0035] Preferred polyisocyanates are isophorone di-
isocyanate, diphenylmethane-4,4’ -diisocyanate, tolu-
ene diisocyanates, and oligomeric isocyanates, whereas
oligomeric isocyanates are in particular preferred.
[0036] Suitable polyamines within the scope of this in-
vention will be understood as meaning in general those
compounds that contain two and more amino groups in
the molecule, which amino groups may be linked to
aliphatic or aromatic moieties.
[0037] Examples of suitable aliphatic polyamines are
α,ω-diamines of the formula H2N-(CH2)n-NH2, wherein
n is an integer from 2 to 6. Exemplary of such diamines
are ethylenediamine, propylene-1,3-diamine, tetrameth-
ylenediamine, pentamethylenediamine and hexame-th-
ylenediamine. A preferred diamine is hexamethylenedi-
amine. Further suitable aliphatic polyamines are polyeth-
ylenimines of the formula H2N-(CH2-CH2-NH)n-H,
wherein n is an integer from 2 to 20, preferably 3 to 5.
Representative examples of such polyethylenimines are
diethylenetriamine, triethylenetetramine, tetraethyl-
enepentamine and pentaethylenehexamine. Further
suitable aliphatic polyamines are dioxaalkane- α,ω-di-
amines, such as 4,9-dioxadodecane-1,12-diamine of the
formula H2N-(CH2)3O-(CH2)4O-(CH2)3-NH2.
[0038] Examples of suitable aromatic polyamines are
1,3-phenylenediamine, 2,4- and 2,6-toluenediamine,
4,4’ -diaminodiphenylmethane, 1,5-diaminonaphtha-
lene, 1,3,5-triaminobenzene, 2,4,6-triaminotoluene,
1,3,6-triaminonaphthalene, 2,4,4’ -triaminodiphenyl
ether, 3,4,5-triamino-1,2,4-triazole and 1,4,5,8-tetraami-
noanthraquinone. Those polyamines which are insoluble

or insufficiently soluble in water may be used as their
hydrochloride salts.
[0039] Polyamines, such as those mentioned above
may be used individually or as mixtures of two or more
polyamines. Preferred polyamine is a polyethylenimine,
such as tetraethylenepentamine.
[0040] The relative amounts of each complementary
wall-forming component will vary with their equivalent
weights. In general, approximately stoichiometric
amounts are preferred, while an excess of one compo-
nent may also be employed, especially an excess of
polyisocyanate. The total amount of wall-forming com-
ponents approximately corresponds to the total amount
of polymeric wall-forming materials.
[0041] The average particle size of the capsules (z-
average by means of light scattering; preferably a D4,3
average) is 0.5 to 50 mm, preferably 0.5 to 20 mm, more
preferably 1 to 10 mm, and especially 1 to 8 mm.
[0042] The invention further relates to a method for pre-
paring the microcapsules of the invention, comprising the
steps of

a) mixing the salt of dicamba or its precursors, i.e.
dicamba and an amine selected from tri-i-pentyl
amine, tri-n-octyl amine, or tri-2-ethylhexyl amine,
optionally a water immiscible solvent, water and en-
capsulating agents,
b) adding a non-ionic or cationic surfactant as emul-
sifier,
c) emulsifying the mixture, and
d) optionally adding further encapsulation agents
and polymerizing the encapsulation agents to form
the microcapsules.

[0043] Surfactants which are suitable as emulsifiers
are nonionic and cationic surfactants. Nonionic sur-
factants are preferred.
[0044] Suitable nonionic surfactants are alkoxylates,
N-alkylated fatty acid amides, amine oxides, esters or
sugar-based surfactants. Examples of alkoxylates are
compounds such as alcohols, alkylphenols, amines (e.g.
tallow amine), amides, arylphenols, fatty acids or fatty
acid esters which have been alkoxylated. Ethylene oxide
and/or propylene oxide may be employed for the alkox-
ylation, preferably ethylene oxide. Examples of N-alkylat-
ed fatty acid amides are fatty acid glucamides or fatty
acid alkanolamides. Examples of esters are fatty acid
esters, glycerol esters or monoglycerides. Examples of
sugar-based surfactants are sorbitans, ethoxylated sorb-
itans, sucrose and glucose esters or alkylpolyglucosides.
Examples of suitable cationic surfactants are quaternary
surfactants, for example quaternary ammonium com-
pounds with one or two hydrophobic groups, or salts of
long-chain primary amines. Particularly preferred are no-
nionic surfactants where the hydrophobic part consists
of alkyl, aralkyl, propylene oxideor butylene oxide, while
the hydrophilic part consists of ethylene oxide or ethylene
oxide/propylene oxide units.
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[0045] The invention further provides an aqueous com-
position comprising the microcapsules according to the
invention. In one embodiment this composition compris-
es a non-encapsulated pesticide. This non-encapsulated
pesticide may be present in dissolved form, or as a sus-
pension, emulsion or suspoemulsion. Preferably, it is dif-
ferent to the pesticide in the core.
[0046] The aqueous composition contains usually from
5 to 80 wt% of the microcapsules, preferably from 10 to
60 wt%. The aqueous composition contains usually at
least 2 wt% encapsulated pesticide, preferably at least
5 wt% and in particular at least 8 wt%. Typically, the com-
position comprises from 0,5 to 25 wt%, preferably from
1,0 to 20 wt% and in particular from 2,0 to 15 wt% surface-
active substances. Preferred surface-active substances
are those listed above. Specific examples are Atlas@ G
5000, Tween® 20, Soprophor® S 25, Soprophor® BSU,
Pluronic® PE 6400, Pluronic® PE 6800, Pluronic® PE
10500, Luviskol® VA 64, Luvitek® K30, Lutensol® TO
10, Lutensol® ON 70, Emulsogen® 35010..
[0047] The aqueous compositions according to the in-
vention may also comprise auxiliaries which are custom-
ary in agrochemical formulations. The auxiliaries used
depend on the particular application form and active sub-
stance, respectively. Examples for suitable auxiliaries
are dispersants or emulsifiers (such as further solubiliz-
ers, protective colloids, surfactants and adhesion
agents), organic and anorganic thickeners, bactericides,
anti-freezing agents, anti-foaming agents, if appropriate
colorants and tackifiers or binders (e. g. for seed treat-
ment formulations).
[0048] Suitable surface-active substances (adjuvants,
wetters, stickers, dispersants or emulsifiers) are prefer-
ably the ones listed above.
[0049] Examples for thickeners (i. e. compounds that
impart a modified flowability to compositions, i. e. high
viscosity under static conditions and low viscosity during
agitation) are polysaccharides and organic and anorgan-
ic clays such as Xanthan gum (Kelzan®, CP Kelco,
U.S.A.), Rhodopol® 23 (Rhodia, France), Veegum®
(R.T. Vanderbilt, U.S.A.) or Attaclay® (Engelhard Corp.,
NJ, USA). Bactericides may be added for preservation
and stabilization of the composition. Examples for suita-
ble bactericides are those based on dichlorophene and
benzylalcohol hemi formal (Proxel® from ICI or Acticide®
RS from Thor Chemie and Kathon® MK from Rohm &
Haas) and isothiazolinone derivatives such as alkyliso-
thiazolinones and benzisothiazolinones (Acticide® MBS
from Thor Chemie). Examples for suitable anti-freezing
agents are ethylene glycol, propylene glycol, urea and
glycerin. Examples for anti-foaming agents are silicone
emulsions (such as e. g. Silikon® SRE, Wacker, Germa-
ny or Rhodorsil®, Rhodia, France), long chain alcohols,
fatty acids, salts of fatty acids, fluoroorganic compounds
and mixtures thereof. Examples for tackifiers or binders
are polyvinylpyrrolidons, polyvinylacetates, polyvinyl al-
cohols and cellulose ethers (Tylose®, Shin-Etsu, Japan).
[0050] The invention further relates to a method for

controlling undesired plant growth and/or phytopatho-
genic fungi and/or undesired attack by arthropods or
helminthes and/or for regulating the growth of plants,
where the microcapsules or the aqueous composition
according to the invention is allowed to act on the soil
and/or on undesired plants, the particular pests, their
habitat or the plants to be protected from the particular
pest, and/or the useful plants and/or their habitat.
[0051] The arthropods or helminths are preferably se-
lected from harmful insects, arachnids and nematodes,
more preferably from harmful insects, acarids and nem-
atodes, and even more preferably from harmful insects,
mites and nematodes, wherein harmful insects are most
preferred.
[0052] Various cultivated plants can be protected or
treated, such as cereals, e. g. wheat, rye, barley, triticale,
oats or rice; beet, e. g. sugar beet or fodder beet; fruits,
such as pomes, stone fruits or soft fruits, e. g. apples,
pears, plums, peaches, almonds, cherries, strawberries,
raspberries, blackberries or gooseberries; leguminous
plants, such as lentils, peas, alfalfa or soybeans; oil
plants, such as rape, mustard, olives, sunflowers, coco-
nut, cocoa beans, castor oil plants, oil palms, ground nuts
or soybeans; cucurbits, such as squashes, cucumber or
melons; fiber plants, such as cotton, flax, hemp or jute;
citrus fruit, such as oranges, lemons, grapefruits or man-
darins; vegetables, such as spinach, lettuce, aspa¬ra-
gus, cabbages, carrots, onions, tomatoes, potatoes, cu-
curbits or paprika; lauraceous plants, such as avocados,
cinnamon or camphor; energy and raw material plants,
such as corn, soybean, rape, sugar cane or oil palm;
corn; tobacco; nuts; coffee; tea; bana¬nas; vines (table
grapes and grape juice grape vines); hop; turf; sweet leaf
(also called Stevia); natural rubber plants or ornamental
and forestry plants, such as flowers, shrubs, broad-
leaved trees or evergreens, e. g. conifers; and on the
plant propagation material, such as seeds, and the crop
material of these plants.
[0053] Application can be carried out before or during
sowing. Methods for applying or treating agrochemical
compounds and compositions thereof, respectively, on
to plant propagation material, especially seeds, are
known in the art, and include dressing, coating, pelleting,
dusting, soaking and in-furrow application methods of
the propagation material.
[0054] The micropacsules or the aqueous composition
can be used as such or in the form of their agrochemical
formulations, e. g. in the form of directly sprayable solu-
tions, suspensions, dispersions, emulsions, oil disper-
sions, by means of spraying, atomizing, dusting, spread-
ing, brushing, immersing or pouring. The application
forms depend entirely on the intended purposes; it is in-
tended to ensure in each case the finest possible distri-
bution of the anionic pesticides. The active substance
concentrations in the ready-to-use preparations can be
varied within relatively wide ranges. In general, they are
from 0.0001 to 10%, preferably from 0.001 to 1% by
weight of active
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substance. The active substances may also be used suc-
cessfully in the ultra-low-volume process (ULV), it being
possible to apply compositions comprising over 95% by
weight of active substance, or even to apply the active
substance without additives.
[0055] When employed in plant protection, the
amounts of anionic pesticide(s) ("active substance") ap-
plied are, depending on the kind of effect desired, from
0.001 to 2 kg per ha, preferably from 0.005 to 2 kg per
ha, more preferably from 0.05 to 0.9 kg per ha, in partic-
ular from 0.1 to 0.75 kg per ha. In treatment of plant prop-
agation materials such as seeds, e. g. by dusting, coating
or drenching seed, amounts of active substance of from
0.1 to 1000 g, preferably from 1 to 1000 g, more preferably
from 1 to 100 g and most preferably from 5 to 100 g, per
100 kilogram of plant propagation material (preferably
seed) are generally required. When used in the protection
of materials or stored products, the amount of active sub-
stance applied depends on the kind of application area
and on the desired effect. Amounts customarily applied
in the protection of materials are, e. g., 0.001 g to 2 kg,
preferably 0.005 g to 1 kg, of active substance per cubic
meter of treated material.
[0056] Various types of oils, wetters, adjuvants, herbi-
cides, bactericides, other fungicides and/or pesticides
may be added to the aqueous compositions, if appropri-
ate not until immediately prior to use (tank mix). These
agents can be admixed with the compositions according
to the invention in a weight ratio of 1:100 to 100:1, pref-
erably 1:10 to 10:1. Adjuvants which can be used are in
particular organic modified polysiloxanes such as Break
Thru S 240®; alcohol alkoxylates such as Atplus 245®,
Atplus MBA 1303®, Plurafac LF 300® and Lutensol ON
30®; EO/PO block polymers, e. g. Pluronic RPE 2035®
and Genapol B®; alcohol ethoxylates such as Lutensol
XP 80®; and dioctyl sulfosuccinate sodium such as
Leophen RA®.
[0057] The invention has various advantages: The in-
vention increases the stability of the formulation within
broad range of temperatures; it improves compatibility
with other pesticides; it reduces the wind drift; the encap-
sulated active ingredients are effectively protected from
UV-light; the capsules may be loaded with both oil and
water soluble active ingredients and adjuvants; the cap-
sules have a increased rainfastness; there is a reduced
toxicological effect for the worker and users; the formu-
lation is very stable against UV-light or sunlight; the cap-
sules have a high physical stability; the formulation has
a excellent biodelivery; the formulation has a very low
toxicology (e.g. no ey irritation); the formulation has a low
contact angle of the sprayed drops on leaves; the formu-
lation has a high spreading on leaves.
[0058] The examples below give further illustration of
the invention, which is not, however, restricted to these
examples.

Examples

Starting Materials

[0059] Dicamba (acid)
Tri-2-ethyl-hexyl amine (TEHA)
Lupranat® M20S: MDI based polyisocyanate: solvent
free polyisocyanate based on 4,4’-diphenylmethane di-
isocyanate (MDI) with an average functionality of 2,7,
NCO content 32 g/100 g.
Solvesso® 200ND: aromatic hydrocarbon solvent, distil-
lation range 235-295 °C, freezing point - 10 to -20 °C,
naphthalene content below 1 wt%.
Atlas G 5000 nonionic polyalkylene glycol ether (block
copolymer), Croda International, UK (emulsifier)
Rhodopol® G xanthan gum (thickener) Rhodia, France
Acticide® MBS, Thor GmbH, Germany (biocide)

Example 1 - Preparation of capsules

(wt.-% refer to the total of the listed ingredients)

Oil phase:

[0060]

Aqueous phase:

[0061]

[0062] The oil phase was added to the aqueous phase
and dispersed with a dissolver stirrer at 6000 rpm. The
emulsion was heated for 1.5 h at 40 °C. The auxiliaries
were added. After cooling to room temperature a sus-
pension of capsules was obtained. The average particle
size D[90] was 2,6 mm.

Claims

1. Microcapsules comprising a core (a) and a shell (b),
wherein the core comprises a salt of dicamba,
wherein the shell (b) is a polyurea shell; and wherein
the cation of the salt of dicamba is tri-i-pentyl ammo-
nium, tri-n-octyl ammonium, or tri-2-ethylhexyl am-

9.30 wt.-% dicamba (acid)
15.70 wt.-% tri-2-ethylhexyl amine
25 wt.-% Solvesso® 200 ND
1.0 wt.-% Lupranat® M20S

0.87 wt.-% hexamethylenediamine
50 wt.-% water
2.00 wt.-% Auxiliaries Atlas® G 5000
0.01 wt.-% Acticide® MBS
0.02 wt.-% Rhodopol® G

9 10 
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monium.

2. The microcapsules according to claim 1, wherein the
core comprises a water-immiscible solvent (a2).

3. The microcapsules according to claim 2, wherein the
solvent (a2) is selected from aromatic hydrocarbon
solvents, C-C10-alkylesters of C10-C22-fatty acids
and C1-C10-dialkyl amides of C10-C22-fatty acids.

4. The microcapsules according to any of claims 2 to
3, wherein the salt of dicamba is present in dissolved
form.

5. The microcapsules according to any of claims 2 to
4, wherein the weight ratio of the salt of dicamba in
the core to the sum of the solvent (a2) is from 3:1 to
1:2.

6. The microcapsules according to any of claims 1 to
5, wherein the average particle size of the capsules
measured by light scattering is 1 to 10 mm.

7. The microcapsules according to any of claims 1 to
6, wherein the polyurea shell contains hexamethyl-
ene diamine in polycondensed form.

8. The microcapsules according to any of claims 1 to
7, wherein the polyurea shell contains an oligomeric
isocyanate with a functionality of 2,0 to 4,0 in poly-
condensed form.

9. The microcapsules according to any of claims 1 to
8, wherein the cation of the salt of dicamba is tri-2-
ethylhexylammonium.

10. A method for preparing microcapsules according to
any one of claims 1 to 9 comprising the steps of mix-
ing an oil phase and a water phase, wherein the oil
phase comprises the salt of dicamba, or its precur-
sors dicamba and an amine selected from tri-i-pentyl
amine, tri-n-octyl amine, or tri-2-ethylhexyl amine,
optionally a solvent, and at least one lipophilic mon-
omer, and the water phase optionally comprises at
least one monomer, and polymerizing the monomers
at the surface of the oil phase and water phase to
form the microcapsules.

11. An aqueous composition comprising the microcap-
sules as defined in any one of claims 1 to 9.

12. A method for controlling undesired plant growth
and/or phytopathogenic fungi and/or undesired at-
tack by arthropods and/or helminths and/or for reg-
ulating the growth of plants, where the microcap-
sules as defined in any one of claims 1 to 9 or the
aqueous composition as defined in claim 11 is al-
lowed to act on the soil and/or on undesired plants,

the particular pests, their habitat or the plants to be
protected from the particular pest, the and/or the use-
ful plants and/or their habitat.

Patentansprüche

1. Mikrokapseln, umfassend einen Kern (a) und eine
Hülle (b), wobei der Kern ein Salz von Dicamba um-
fasst, wobei es sich bei der Hülle (b) um eine Poly-
harnstoffhülle handelt und wobei es sich bei dem
Kation des Salzes von Dicamba um Triisopentylam-
monium, Tri-n-octylammonium oder Tri-2-ethylhe-
xylammonium handelt.

2. Mikrokapseln nach Anspruch 1, wobei der Kern ein
nicht mit Wasser mischbares Lösungsmittel (a2) um-
fasst.

3. Mikrokapseln nach Anspruch 2, wobei das Lösungs-
mittel (a2) aus aromatischen Kohlenwasserstofflö-
sungsmitteln, C-C10-Alkylestern von C10-C22-Fett-
säuren und C1-C10-Dialkylamiden von C10-C22-Fett-
säuren ausgewählt ist.

4. Mikrokapseln nach Anspruch 2 oder 3, wobei das
Salz von Dicamba in gelöster Form vorliegt.

5. Mikrokapseln nach einem der Ansprüche 2 bis 4,
wobei das Gewichtsverhältnis von dem Salz von Di-
camba im Kern zu der Summe des Lösungsmittels
(a2) 3:1 bis 1:2 beträgt.

6. Mikrokapseln nach einem der Ansprüche 1 bis 5,
wobei die durchschnittliche Teilchengröße der Teil-
chen, gemessen durch Lichtstreuung 1 bis 10 mm
beträgt.

7. Mikrokapseln nach einem der Ansprüche 1 bis 6,
wobei die Polyharnstoffhülle Hexamethylendiamin
in polykondensierter Form enthält.

8. Mikrokapseln nach einem der Ansprüche 1 bis 7,
wobei die Polyharnstoffhülle ein oligomeres Isocya-
nat mit einer Funktionalität von 2,0 bis 4,0 in poly-
kondensierter Form enthält.

9. Mikrokapseln nach einem der Ansprüche 1 bis 8,
wobei es sich bei dem Kation des Salzes von Dicam-
ba um Tri-2-ethylhexylammonium handelt.

10. Verfahren zur Herstellung von Mikrokapseln nach
einem der Ansprüche 1 bis 9, umfassend die Schritte
des Mischens einer Ölphase und einer Wasserpha-
se, wobei die Ölphase das Salz von Dicamba oder
dessen Vorstufendicamba und ein Amin ausgewählt
aus Triisopentylamin, Tri-n-octylamin und Tri-2-
ethylhexylamin, gegebenenfalls ein Lösungsmittel

11 12 



EP 2 978 309 B1

8

5

10

15

20

25

30

35

40

45

50

55

und mindestens ein lipophiles Monomer umfasst und
die Wasserphase gegebenenfalls mindestens ein
Monomer umfasst, und das Polymerisieren der Mo-
nomere an der Oberfläche der Ölphase und Was-
serphase unter Bildung der Mikrokapseln.

11. Wässrige Zusammensetzung, umfassend die wie in
einem der Ansprüche 1 bis 9 definierten Mikrokap-
seln.

12. Verfahren zur Bekämpfung unerwünschten Pflan-
zenwuchses und/oder phytopathogener Pilze
und/oder unerwünschten Befalls durch Arthropoden
und/oder Helminthen und/oder zum Regulieren des
Wachstums von Pflanzen, bei dem man die wie in
einem der Ansprüche 1 bis 9 definierten Mikrokap-
seln oder die wie in Anspruch 11 definierte wässrige
Zusammensetzung auf den Boden und/oder auf un-
erwünschte Pflanzen, auf die betreffenden Schäd-
linge, ihren Lebensraum oder vor dem betreffenden
Schädling zu schützende Pflanzen und/oder die
Nutzpflanzen und/oder ihren Lebensraum einwirken
lässt.

Revendications

1. Microcapsules comprenant un noyau (a) et une en-
veloppe (b), le noyau comprenant un sel de dicamba,
l’enveloppe (b) étant une enveloppe de polyurée ; et
le cation du sel de dicamba étant le tri-i-pentylam-
monium, le tri-n-octylammonium, ou le tri-2-éthyl-
hexylammonium.

2. Microcapsules selon la revendication 1, le noyau
comprenant un solvant (a2) immiscible à l’eau.

3. Microcapsules selon la revendication 2, le solvant
(a2) étant choisi parmi des solvants hydrocarbonés
aromatiques, des C-C10-alkylesters d’acides gras en
C10-22 et des C1-10-dialkylamides d’acides gras en
C10-22.

4. Microcapsules selon l’une quelconque des revendi-
cations 2 et 3, le sel de dicamba étant présent sous
forme dissoute.

5. Microcapsules selon l’une quelconque des revendi-
cations 2 à 4, le rapport pondéral du sel de dicamba
dans le noyau sur la somme du solvant (a2) étant
de 3:1 à 1:2.

6. Microcapsules selon l’une quelconque des revendi-
cations 1 à 5, la grosseur moyenne de particule des
capsules mesurée par diffusion de lumière étant de
1 à 10 mm.

7. Microcapsules selon l’une quelconque des revendi-

cations 1 à 6, l’enveloppe de polyurée contenant de
l’hexaméthylènediamine sous forme polyconden-
sée.

8. Microcapsules selon l’une quelconque des revendi-
cations 1 à 7, l’enveloppe de polyurée contenant un
isocyanate oligomérique doté d’une fonctionnalité
de 2,0 à 4,0 sous forme polycondensée.

9. Microcapsules selon l’une quelconque des revendi-
cations 1 à 8, le cation du sel de dicamba étant le
tri-2-éthylhexylammonium.

10. Procédé pour la préparation de microcapsules selon
l’une quelconque des revendications 1 à 9 compre-
nant les étapes de mélange d’une phase huileuse
et d’une phase aqueuse, la phase huileuse compre-
nant le sel de dicamba, ou ses précurseurs dicamba
et une amine choisie parmi la tri-i-pentylamine, la tri-
n-octylamine, et la tri-2-éthylhexylamine, éventuel-
lement un solvant, et au moins un monomère lipo-
phile, et la phase aqueuse comprenant éventuelle-
ment au moins un monomère, et de polymérisation
des monomères à la surface de la phase huileuse
et de la phase aqueuse pour former les microcap-
sules.

11. Composition aqueuse comprenant les microcapsu-
les telles que définies dans l’une quelconque des
revendications 1 à 9.

12. Procédé pour la lutte contre la croissance végétale
indésirable et/ou des champignons phytopathogè-
nes et/ou l’attaque indésirable par des arthropodes
et/ou des helminthes et/ou pour la régulation de la
croissance de végétaux, dans lequel les microcap-
sules telles que définies dans l’une quelconque des
revendications 1 à 9 ou la composition aqueuse telle
que définie dans la revendication 11 sont/est lais-
sée(s) à agir sur le sol et/ou sur les végétaux indé-
sirables, les parasites particuliers, leur habitat ou les
plantes devant être protégées du parasite particulier
et/ou les plantes utiles et/ou leur habitat.
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