WO 2011/ 162944PCT/ US2011/ 039384 5STABI LI ZED CHEM CAL COWVPOSI TI ON [ 0001] The
present invention relates to stabilized, liquid, chem cal conpositions, the
pr epar at iwo 20fi/wseeh conposi tions and a net hod of using faThiSec@npsssse i ons,
for exanple, to conbat pests or as plant growth regulators. 10 BACKGROUND
OF THE | NVENTI ON [0002] Agriculturally active ingredients (agrochem cals)
are often provided in the formof concentrates suitable for dilution with
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concentrate fboeru at i ong g “gﬁ red for long periods and may be

subj ect et QUShESR YRR HE" (T NY t o extreme tenperature variations,

hi gh- shear and repetitive vi bratl on patterns. Such supply chain conditions
can increase the likelihood of fornulation failure such as, for exanple,

f I octlul aBASKGROUNR Okehilh dNYHNIJON nent ation. [0003] In sone cases it may
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taking a adai't Ies of eac e arate agrochem cal

and opti @ﬁt&lnbe}htﬁfbs&djtablafﬁr ddluticm wih vadtdro Mafy fadhwﬁdgtr&ulnlnat cqpcenttatks opt i mum
bi ol ogi cal perfaormance, For exanple, transportation and storage costs
can be ni‘rﬁlkﬁP‘ZB&n‘Wleﬁ%Fleséof e REE ISR dicAt 304 L tirisie Whishcaninchideon of t he
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to avoid en nmultiplé active ingre nts are present because of physical
or chenmi calationg (htgblashebu andtmpféltltyeW@etmrt métsmsc ﬁenh suripyy chaghcaltidngcaexanpl e,
when one. activ ezi 18 an Olf[elﬁf Ii%%li d, a
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[0004] It also may be desirable to inprove the effectiveness of the
agrochem cals by controlling the rel ease rate of agrochemcal into the
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rates i nﬂ;emalmﬂemtdkyng ddvantagsdBihe additive popsrtioh of each Reparadagroohicraichli on
and optionally an adjuvant or combination of adjuvants that provide optimum biological
25  performance. For example, transportation and storage costs can be minimized by using a
formulation in which the concentration of the active agrochemical(s) is as high as is
practicable and in which any desired adjuvants are "built-in" to the formulation as
opposed to being separately tank-mixed. The higher the concentration of the active
agrochemical(s) however, the greater is the probability that the stability of the
30  formulation may be compromised, or that one or more components may phase separate.
In addition formulation failure can be more challenging to avoid when multiple active
ingredients are present because of physical or chemical incompatibilities between these
chemicals such as, for example, when one active ingredient is an acid, a base, an oily

liquid, a hydrophobic crystalline solid or a hydrophilic crystalline solid and the other

35 active ingredient(s) has or have different properties.



10of the agro chem cals renders them antagonistic if both are delivered at
the sanme rate. [0005] In addition, spray tank m xes can contain a variety
of chem cab=2oand2@d] uvants that nmay interact and changePChaSedifi@se3Byeness
of one or nore of the agrochem cals included therein. Inconpatibility, poor
water quality and insufficient tank agitation can 15l ead to reduced

ef fecti veness of sprays, phytotoxicity-and can affect equi pnent
perfarmance. [0006] Pesti ci de-conprising aqueous polyner dispersions with a
mean particle size of the dispersed particles of <1000 nmwhich are
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condi tions and special situations under which agrochem cal liquid
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there remains a need for aqueous pol yner dispersions conprising

agrochem cal s, including water-soluble, water-dispersible or
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further kedt rfeduceslwtﬂfectﬁmnaul atspauys, phiysitoshatyeanclaran m&letteniurpaieaase rates of
agrochem cal s into the application site fromthe 35 formul ation and that
work in Eﬁﬁﬁpﬁﬁ “queous systens and under a variety of conditions. -3- 5
[0008] Simlar properties are required in formulations in non-agricultural

fields, fobe] Pésh@f@l%%o?@h'sﬁg%gﬁfﬂuk Z)Qlyﬂ‘:’elr BENioAL whihar Oﬁ%é?i&?ki'zé‘ ofictive

|ngred|ents for cont ry of f avors from , Tor controlled
deI|veryﬂmﬂh@ﬁssdpmﬂpkgnﬁﬁﬂxmImmmmadmncob%eddﬁ@hmmﬁémnﬁmﬁmagrances from

cos hou ehol d od control |l ed deljver ynmes and
gl B R g e AR RS R TR S S Ao i e SR
need foro§dyen@bha.t X 1infitddoR BAPSlyRlcABlsferiBh b @i tgg@lsqﬁatmwgfﬁﬁ@mhbat can
be released to the target site upon application. SUMVARY OF THE | NVENTI ON
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conpris espemﬁc surface area, which can result in a rapid release of the agrochemical(s) contained

therein.
25
[0007] Considering the variety of conditions and special situations under which
agrochemical liquid concentrate formulation are stored, shipped and used around the
world, there remains a need for aqueous polymer dispersions comprising agrochemicals,
including water-soluble, water-dispersible or water-sensitive agrochemicals, having a
30  mean particle size of the dispersed particles of >1000 nm and which provide additional
stability benefits under at least some of those conditions and situations. There is a further
need for such formulations having high loading that are stable when diluted with water
under a wide range of field conditions. There is yet a further need for such formulations
that have controlled release rates of agrochemicals into the application site from the

35  formulation and that work in complex aqueous systems and under a variety of conditions.



fl owabl e, aqueous di spersion concentrates conprising: a) a continuous
aqueous |iquid phase; b) at |east one dispersed solid phase conpri sing

pol ymer paiototlw29shavi ng a nean particle size of at | ea®CTarse011/03938% cr on,
wherein the outside surfaces of the particles conprise a colloidal solid
material and wherein the particles have at | east one chem cal 20agent
distributed therein. The polymer partikles are prepared fromeither a
curag%g or polynerizable resin or a solidifiable thernoplastic polynmer. In
one odinent, the colloidal solid material is present in the dispersed

sol i d phﬁﬁ)@S][ Sin@lhr PFOPHes @i RGhikBin OB &R rls if Bort -REi RMuYATBIId SREN 1N an
emul sion state during the process which is used to prepare the dispersed
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distributed within the dispersed solid phase. In a further enbodi nent the
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t hat t hethexdrpasitc apowhpplithsorchen cal from t he di spersed solid phase renders
it porous in a manner that allows the chem cal agent to diffuse out from

t he di spersed phase. |In another enbodi nent, the polyners formng the
pol ymer ﬁ@&}'g@ggogqﬂh@hqvﬁ j@Rhi i c groups that hydrate on exposure to
t he

wat er, reby 1 ncreasing the perneability of the polyner matri x 35and
al | oldi ng[00AR] Stabrizedliqadeptochanail dongesivions ircpmotithel whisheompdsqphase. |1 n

anot her _-4- 5enbodi nent, .the di rsed solid phase conprises. polymner
parti cl eBORH AL USSR ‘WF?@ aCSCREPHSPR Y LPBBIRARCUS P curing a
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one chem cal agent is an agrochenically active ingredient, the conpositions
of the ipargeleisen of anledré ong Eld naicroac whyreoy theoutsiddishages of the paoindlest pests or

as plant_growh r |l ators. 10 [001 L n.accaordance wth one enbodi nent of
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particles. In another embodiment, the chemical agent is a solid and is distributed within
the dispersed solid phase, or is a liquid and is distributed within the dispersed solid phase.
In a further embodiment the continuous liquid phase is water or is a mixture of water and
either a water-miscible liquid or a water-soluble solid. In another embodiment the

30  polymer particles also contain a non-cross-linkable mobile chemical such that the
extraction of this chemical from the dispersed solid phase renders it porous in a manner
that allows the chemical agent to diffuse out from the dispersed phase. In another
embodiment, the polymers forming the polymer particles contain hydrophilic groups that
hydrate on exposure to water, thereby increasing the permeability of the polymer matrix

35 and allowing the chemical agent to diffuse out from the dispersed phase. In another



[0011] The release rate of agrochem cally active ingredients fromthe

di spersed solid phase can be controlled by the optional incorporation

wi t hi n t wodnspwesied phase of nobil e non-cross-| i nkabl epPedluscullp393snher e

t hese nol ecul es are chosen to be insoluble or partially soluble in the
aqueous continuous phase, mscible or inmscible with the 25 polymer resin
that will formthe particulate polynenatrix, soluble in water or sone
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i ngr edi epdrebdt pedty bihg ik pedvede itbfs. phase can be further controlled by the
optional incorporation within the dispersed phase 350f non-porous
partiGul ate ninerals as a diffusion barrier. For purposes of the present
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mneral js |less than 10-15 n2/s, [0013] The aquequs di spersion concentrates
of the iHQEAcHbRC Pffa%regbw@pauopkym%w [SErsdaY se %eipﬁky%flpé?m frentrap
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by incorporating fhemseparately or together in polymer matrix particles
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inventiogmglégli%%giggstq§e Q%lkﬁ Qpnﬁoq}gohathe rel ease rate of the
agrochenlca? 'ht'o ﬁe]fg?d% sﬁ}e rOM T e Lofcent rate or an end-use dilute
formg ation and to enhance biol ogical performance against target pests.. 20
[0014] T apuROkTead ﬁ@@éfsagmheﬁﬁwaﬁptaemeeﬁ?%iem%rﬂw&rﬁis&@seti%ﬁd utility

al so outside the agricultural field where there is need to prepare stable

f or nul at plowe cambk dwitiolled by Herrptiahal aegenparation withiarthedispérses, phage oft hese

pur poses_t agrochem cal s be rneplaced wth other chemcal nts as
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di spersi on concentrates nmay be ried to prepare a powder or granul ar
product disnctieiehs @ath that the voids they create in the disperse phase upon extraction, allow

the desired release of the agrochemically active ingredients. The mobile non-cross-
linkable molecules may be present in the dispersed solid phase either as a molecular
30  dispersion (if miscible with the polymer resin), or as discrete inclusions (if immiscible

with the polymer resin).

[0012] The release rate of agrochemically active ingredients from the dispersed solid
phase can be further controlled by the optional incorporation within the dispersed phase

35  ofnon-porous particulate minerals as a diffusion barrier. For purposes of the present



30 [0015] The polymnerizable resins suitable for use in preparing the

di spersed phase cured polyner matrix can be sel ected from nononers,

ol i goner swonoprepakynmers whi ch are pol yneri zabl e to eit rer/ush@nmesets or

t hernopl astic polyner particles. In accordance with the invention, the

di sperse phase polyner matrix also can be forned by dissol ving 35pol yners
in a volatile, water-inmmscible solvert that al so contains at |east one
-6- 5agrochem cal, stabili zi his solution in water as.a, Pickering
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thermopl astic polymer matrix.” In addition, the disperse phase polymer
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agrochem cally active ingredient in a non-aqueous liquid m xture conprising
a melt of at | east one 10 suitable thernoplastic polyner, enulsifying said
di sper si @018PIEERUBLLibFrSoR chiRBh @ PEIUBO U chiidihdlchQisdfullpadhedicoptet size
of 1 - 200 mcrons, which liquid also contains a colloidal solid as
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or present in the form of dqﬂgins wi.t hin such parti?les and wherein the
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| ocukd subkduidsorswiills, by ih@irpagenghemtscpaonteh adegdtheran polynsanditizoparscles t h a

di spersi on concentrate .accordi ng.to.the.invention or di er.si ng a
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end-use fornul ati on. 25 DETAI LED DESCRI PTI OF THE | NVENTION [ 0018]

Accor di ndieywongentraiger engndtupediute farmulagive and td ¢rjaner kiplogeekpastormenesent r at e
conpositi%ﬂ§t8& Ehetgresent i nvention conprise: a) a continuous, agueous
liquid pﬁ%sg, d%ipg%'lly conprising at | east one chem cal 30agent; and b)
at |mpst one dispersed, solid phase conprising polynmer particles having a
mean particle size of at |east one micron, wherein the outside surfaces of
t he par t i01dkTeawprepwedispeeson eonsantrafey eitherventian haye agibipt alsqosidaisunt
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t he process ichi's use 0 prepare e di spersed phase an erein the
pol ynmer gsntsitolaesrgbiosite. Bdr thesapurpores thb egiockdmiagie raydiestsladudtveich sther ei n. VWO
2011/ 162944PCT/ US2011/ 039384 . . .
chemical agents as required. In the context of the present invention, chemical agents
25  therefore include any catalyst, adjuvant, vaccine, genetic vector, drug, fragrance, flavor,
enzyme, spore or other colony forming unit (CFU), detergent, dye, pigment, adhesive or
other component where release of the chemical agent from the formulation is required. In
addition the aqueous dispersion concentrates may be dried to prepare a powder or
granular product as desired.

30
[0015] The polymerizable resins suitable for use in preparing the dispersed phase cured

polymer matrix can be selected from monomers, oligomers or prepolymers which are
polymerizable to either thermoset or thermoplastic polymer particles. In accordance with
the invention, the disperse phase polymer matrix also can be formed by dissolving

35  polymers in a volatile, water-immiscible solvent that also contains at least one



-7- [0019] In one enbodinent, the chem cal agents are agrochem cally active
i ngredients. [0020] In one enbodinment, the colloidal solid material is a

Pi cker i ngwoabiigiceb4emul si on stabilizer. [0021] I n one enipodiuseet/03438e

pol ymer particles conprise an entrapped agrochem cal that is either
honbgeneously on non- honogeneously distributed within such particles or
present in the formof domains within®uch particles. 15[0022] In the
context of the.present .invention, nean partjcle or droplet size.jndicates
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distributed within the dispersed solid phase or is a liquid and is
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conpositions of the present invention are those that are formed using

pr 1 C e
curi Hy ayuiabls thermephmstia polymiey sradslying wibdigpasyian senasniexe snte pdeeed t hat
exhi bit - ' 'l [ r ' - - i -wi.th the
curing a%%%%%;gﬁﬂghg?g%%l%% gﬁ %%égi %29?@?%%%89§wgﬁgyg%/ecgﬁglgﬁbse curing
agents, coilvidabsslid o (PadoEnes),cndlfioepabijinat sndeoobing toserhvieibe o piokdate exhi bi t
no significant increase in viscosity under anbient conditions for a period
of at | eREIMANasHcRObERETiCRIF¥ISSarti cul arly 30 minutes, nost particularly 1
hour, after mxing with the curing agent. [ 0026] In accordance with
one enbodi nent of the invention, polynerizable thernoset 35resins are
undelst o 16 bThapilesmhe irndehtiorofuethat atdstatpolyayer Ipartictas evmpssiog yn potrappedi zed or

-8- b5cured to for .polyneric matrix that, does not | t. or .deform at
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curing agents or by suitable irradiation to create radicals or ions such as
by vi si bbwsidenurfasecegorsad the pastibles carnprascraoredlgivet sadidimatadidlat i on, or el ectron
beamirradi ati on. Exanpl es include the phenolics, ureas, nelam nes,

epoxi es, 10pol yesters, silicones, rubbers, polyisocyanates, polyam nes and

pol y20 et [i@NEEThd preaddintviettion dk@RlcRYIES £ nethodi fodagrmgiabloe céeRmSEdstst €si NS
may be used 1 ncluding epoxy or polyester resins derived from natural
mat er i al @ isgelAtingthy grey il @lapts at adesps spchso@ilan doltage whighecomprises

treating said locus with a dispersion concentrate according to the invention or dispersing
a concentrate according to the present invention in water or liquid fertilizer and treating
said locus with the obtained diluted aqueous end-use formulation.
25
DETAILED DESCRIPTION OF THE INVENTION
[0018] Accordingly, in one embodiment, the aqueous liquid dispersion concentrate
compositions of the present invention comprise:
a) a continuous, aqueous liquid phase, optionally comprising at least one chemical
30  agent; and
b) at least one dispersed, solid phase comprising polymer particles having a mean
particle size of at least one micron, wherein the outside surfaces of the particles comprise
a colloidal solid material present in an amount effective to stabilize the polymer particles
in an emulsion state during the process which is used to prepare the dispersed phase and

35  wherein the polymer particles have at least one chemical agent distributed therein.



15[ 0027] In accordance w th another enbodi nent of the invention,

pol yneri zabl e thernopl astic resins are understood to include all nol ecul es
t hat may we 2polyemmni zed or cured to forma pol ynmeri c maPCcrasthan3san nel t
or deform at el evated tenperatures bel ow the point of thernal
deconposition. The pol ynerization reaction may be initiated thermally, by
addi tion of chemical curing agents or-by suitable irradiation to create
20ra$’ cals or ions such as by visible, UV or other el ectromgnetic
irradiation, or electron beamirradi ati on. Exanpl es of suitable

et hyl eni gl by muiRaiodlRcht MO eREhiZall BEhN AR Shydh8RRallYlaBiVe BRERHALE,

a- net hyl styrene, nethyl nethacryl ate, those described in US 2008/ 0171658
and the |ike. Exanples of thernoplastic polynmers for polynmer particles that

can be p d fromin-sityu mmni.cenul.sion polynerization .i,ncl ude

35p01 y ek T hE piscP RSty SRy dRhe bRy P A EBist ol Rt

pol ystyr angties- acrylonitrile, polyacrylate, polyal kyl acrylate, polyal kyl
acetate, polyacrylonitrile or their copolynmers. [0028] In accordance with
yet Hhot her enbodi nent of the invention, solidifiable 30thernoplastic

resins a er st | : t ' ed in a
vol ati | ef@%%@l&&gﬁ:ﬂ%d[ﬁg{tﬂ? %ggggﬁ%h%@%%&hgﬁ%ev%%}g%#%%éa é|a¥g to
creat e athpoisither lomgtnidoaslylvat nobstivniichequslydiftabatcd tvithiresah @drtickiyper at ur es
bel ow t he point of thermal deconposition. The volatile solvent is chosen to
be i nmi sRiCBANE MNhe forhel dprinnyElie syehp¥ticlebhase and sufficiently vol atile
that it can be conveniently renoved fromthe 35conposition by heating to a
tenperature bel ow that where any significant deconposition -9- 5 occurs.
Exanifl es[0082] Indbe patyxtef shagfreseheinetitydne micemhryiclens atreplettsedt indingpeths

descri bed ,above, as,well as polyners s..cel lul ose acetat e,
pol yacr yY%P@ng%@%%%?%ICSEMQng%W(& Ve acid. There may al so be
menti oned pol ynmet hyl net hacryl ate, pol ystyrene, polyethylvinyl acetate,

cel lul ose acetate, polyacrylate, polyacrylonitrile, polyam de,
pol yal kyl0832} bransrenimwidanent, tho hgroshdmainatyeactiye ingsedient is petlidindiy| ene oxi de,

| ysul f one, i nid Lyet herim de. pol , ; vy vl i d
ool or e oS BefincR Y0 s B0 fia BRI Gl SRR o RN TG

bi optast digpssedaiotidpgasedabl e pol ymers such as thernopl astic starch,
pol yl actic acid, polyhydroxy al kanoate, pol ycaprol actone, pol yesteram de
are also suitable for use in preparing polyner particles . Exanples of

sl vent oL D g A B R Bl e L sp ST s
di chol or pimst banacasudulile,i vehitediopeiibiae watdrisensigxanpl es of suitabl e pol yners
and solvents are described in W201 1/ 040956A1.
25  [0025] In another embodiment, the dispersion concentrates for use in the liquid
agrochemical compositions of the present invention are those that are formed using
curing agents, monomers, oligomers, prepolymers or blends thereof that exhibit a slow
curing or polymerization reaction when combined with the curing agents at ambient
conditions. Particularly suitable are those curing agents, monomers, oligomers,
30  prepolymers or blends thereof that exhibit no significant increase in viscosity under

ambient conditions for a period of at least 15 minutes, more particularly 30 minutes, most

particularly 1 hour, after mixing with the curing agent.

[0026] In accordance with one embodiment of the invention, polymerizable thermoset

35  resins are understood to include all molecules that may be irreversibly polymerized or



[0029] In accordance with the invention, the polyner particles of the

di spersed phase 20 have a nean particle size of from1l to 200 m crons, nore
parti cul awbyofviee41d to 100 m crons and nost parti cul ar | yCTfusemm 234384 80

m crons. [0030] In one enbodi nent, suitable polynerizable resins and

pol ymer solutions are those which are substantially inmmscible with the
aqueous |iquid used in the continuous-®hase. 25 [0031] In the context of

t he present . invention, a.colloigal solid qat%%ial i S, one whose properties
of i m er @¥pd IO T BT X tha dogy FIcRel MrdefUER G AR FB T RFeS

mat eri al geloGRhd piifEds BQhafgecRhobifigh ef IR R INBEEA86A kda¥tibhRaE bWitiatBd 9h
specific surface area, typically above 10 n2/g. For exanple, coll oidal

sol i ds atherradllye by edditiainpf ¢hemieshghdngagentsforibyrsugelpirecadddiondaicistc as

descri bed for instance in VO, 20 030749. Wien serving. for. thi ur pose,
such col ‘iaS%C&%Pré%}SiSH% A E&lbgea?ﬂ%&‘“ﬁ‘ioé‘%?ioﬁé’%%% F[eB%r%‘g?g%%lF iRl 51 on
st abi | i zgf Gect@n HRhiEFradittid Hxembplds eidiEde thel Pednodbd urdashladins kipowies f or

whet her a colloidal solid can stabilize an enul sion as used herein. One
suchl® espolyestarasidopesd rybbersapeliisparaagica el yerongsemgwol sethanes. laol | oi dal

solids arey: . i e i i . pai -10-
51 rm oo Bu: Sichfsft APl A CRUREleRy A oG ST Yot 0 | e
in the apdly¢serirckamt ddrived fiom talhbemertibisdch 4s02g2thbleilnadyest vadmivind thhe

rel ease rate of agrochem cally active ingredients fromthe dispersed solid

phase caik®e further controlled by the optional incorporation within the
10di spersed phase of non-porous particulate mnerals as a diffusion

DA (b7 AR S BARARER oSN BPRCRAANS, ARi i Gillglee m neral used

as a diffusi arrrer w ase SO serve as the
col | oi datheanajlsdtionessiisedde bhde@stood to ihblude slil inoddcuteg than enagaictpobuwhaized ot ner al

may be added in two separate pojnts within the preparation process as
descr i beﬁlrﬁfgtoo‘a%m amO?@tlw pefrix{pat §pg B@ﬁtsoédlem e@&ﬁeimwaéuﬁeﬁgﬁlmer to

become 1&%@%9& BPRHEH d@b&ﬂh&kiﬁ&lﬁ Tﬁégﬁggx{eﬁ%atfgn rgmioﬂirﬁ Siafliaplase, and

secondly to the aqueous conti nuous e 1n order to stabilize the

enul si onthefr0B3 Dy hddition v herenecd) cdiineagentst drdyastiftabie iryadidtiontte cegteeous | i qui ds
suitaple for use in the continu @zse %? for the agrochem cally active
nor b eRe IR Torsatie 5 Pl LS ePdRy kg asadafor o eheret nay
subst ant p@hl ¥radldtioRf ELheh 1 QA AGREITE edllKicalY L@ nirie8 adin8hlers igFRENS I N the
di spersed solid phase and substantially none mgrates to the continuous
styrene, vinyl acetate, a-methylstyrene, methyl methacrylate, those described in US
2008/0171658 and the like. Examples of thermoplastic polymers for polymer particles
that can be prepared from in-situ mini-emulsion polymerization include
25  polymethylmethacrylate, polystyrene, polystyrene-co-butadiene, polystyrene-co-
acrylonitrile, polyacrylate, polyalkyl acrylate, polyalkyl acetate, polyacrylonitrile or their

copolymers.

[0028] In accordance with yet another embodiment of the invention, solidifiable

30  thermoplastic resins are understood to include all molecules that may be dissolved in a
volatile solvent such that the solvent may be evaporated by heating to create a polymeric
matrix that can melt or deform at elevated temperatures below the point of thermal
decomposition. The volatile solvent is chosen to be immiscible with the continuous
aqueous phase and sufficiently volatile that it can be conveniently removed from the

35  composition by heating to a temperature below that where any significant decomposition



phase. Those skilled in the art will readily be able to determ ne whether a
particul ar aqueous liquid neets this criterion for a specific
agrochemweal2oy/mewve i ngredi ent in question by foll ow mgTAsgoi1gaesdard test
procedure for determning the partition 25coefficient of a conmpound (in
this case, the agrochem cally active |ngr edi ent of the dispersed phase)
between the continuous phase and the dspersed solid phase. Accordingly,

the dj spersed_solid phase b) is i th the continuou ase a).
[ 00348 TRty Exmeles BBeGmbes pFBe Bty i e S HenenieR FoPHEEe A ¢ he
cont i NUOKRV3O0RRASEasFol RN & s §ﬁ’dh%s'c@ﬂ§lo§’ef addBkEHoRAby &, pOlRSabtBndRiE -

[ 0035] Wat er - sol ubl e sol utes suitable for use’in’the continuous phase
i ncl ude pelylesticandh Bberhalayddss, bermmﬂame@polymeffedresthawlra@op@mts'renphosphat es,
nitrites nitri tals such as

Those. or peyPahiictigP pedtyd AT ERSR o S35, SO TAPRGHIAS GoRbmlRE 217

sol ut es pdigaikden&ergplithalafd 61§émboﬁaees pﬁ@@heﬁ@o@@hé{ﬁ@&%@fdedﬁﬁysmoab ei ns,
bet ai nes and am no acids. [0036] In one enbodinent, the aqueous I|qU| ds

sui t Hbl ePq bﬂrnld@ermnlwﬂteﬁl@ué@rppiwn@h@epmlwnﬁbl FES M%@mt)éfsww oeride, and a
subst af‘tg&krégr-‘égw%ee{md’av 4sPLe e ﬁdﬂ%‘ﬁeﬁ%ﬁlasw @Pdég@a&aﬁf‘e Sp]o aﬁﬂ&fs §dn K the

inventio term st ant | on-aqueous

i qui d tihatmdpdasiie serch, polytacpbasid, Iymmdpds@saskmnoam pelyeprahctangoncent rati on
up to at |east 50 wt % [00371 Substantially water-m SCI bl e non-aqueous

|'i qui ds BRlveskspmidesie Y@ syiRbiafer 4ssdn psnating Bolyrss Bargyles n Exgyaeles oy exanpl e,

propyl en e glycol,
R e i L L

gl ycd , banzpnopyl telvengandcloilogebatey kelments byahais dldlneiqrbmntthalgd qmiol and

pol yet hy e | ycol s _havin éecu i ght bout 800; an
ety ar Bt grudfius iR nfier B ahE raady i & AgrHedtn o or
propyl engy@doeal40ds@cet ate; triethyl 20phosphate; ethyl |actate;
gama- but yrol actone; a water-m sci bl e al cohol such as propanol or

tetrahydrofurf ur yl al cohol; N rret hyl pyrrol i done; dinethyl |actam de; and

m Xt ures n_one. e n-a ubstatlally

X oSl Bl BRI B Rt PR BAES BRI BN or

| east) ongaveplimhemalardge Qﬁélsmr@@ 1l tp 280thi¢fnk rtgds@qjaﬁmnar@&rc[rﬁ)@a&hod) n anot her
enbodi ment, the aqueous, substantially water-m scible liquid used in the
cont i NUOCTRMEd TRYst particwlarly, fier 2i tBIS MCIMSwat er in al | proportions.

Al ternatively, the aqueous, substantiall y vvat er- m SCI ble liquid used in the

(r:rglnéictrjl:]gt'b% W@f é}?‘enea bo mq Wax i@gélo a/n%l%lfz% 3R %‘(31 Jn?erllresol%luxgsoallre t o\éle ng a

which are substantlally 1rnrmsc1ble with the aqueous liquid used in the continuous phase.

25
[0031] In the context of the present invention, a colloidal solid material is one whose
properties of interest are determined by its surface interactions with other materials.
Colloidal solids are therefore necessarily those with high specific surface area, typically
above 10 m?/g. For example, colloidal solids are able to stabilize emulsions of immiscible

30  liquids, as described for instance in WO 2008/030749. When serving for this purpose,
such colloidal solids may be called Pickering colloids, colloidal emulsion stabilizers, or
other equivalent terms. Functional tests are known for whether a colloidal solid can

stabilize an emulsion as used herein. One such test is described infra in paragraph 110

below. Not all colloidal solids are able to stabilize an emulsion of any given pair of



30 m xture of this waxy solid with water is maintained in the liquid state
by form ng the conposition at an el evated tenperature. [0039] Those skilled
in the arwownilicaqapr eci ate that the quantities of water pamaSthig/osssur e and
guantity of the non-aqueous, water-m scible liquid or water-sol uble solute
can be 35varied to provide m xed aqueous |iquids suitable for use in the
conti nuous phase a) and these quantitil@s can be determ ned wi thout undue

experjnmentation. .In one enbodi ment, -12- 5 th ueous, conti nyous phase
Conor B Bise G oS S BR O AHEY T 1560 56 oK DRy LhaT ool i th
the bal apegifei adadRE6lloid! N anot her enmbodi ment, the aqueous continuous

phase conprises 5 to 95 W% nore preferably 30 to 90 wt% glycerol with
t he bal ance being water. 10[0040] In one enbodi nent, when the concentrate

is dilut Lhaowat er, . SO of, the r-ochem cal..sl ow y diffuses out of the
ol yrrer - WREPT 2 BhED e Gl Thehich A G AR~ R AE b BRe R et 5111 e
pol yner @igpdri s@ﬁd';pﬁageiwn $P figyhek atkratRB b ehashtienh Eid corbOratieX aBiethe by
varying the size of the dispersed polyner particles in the concentrate, the
conckht r gispaseddthageef npa-pasgisaniiréqdate Aipdyals gop diffsion pariggHpoMehe spray t ank
di sper si I i I - J: . nerals (as
ai 71 usi ol PedoRBHL A o hORULBRDRl: RRBEPOLALS AR SHAHE MR 1 he
t her nopl tstdispezod phse snayralpaleywemsitzadlleidad sinnlsioncdtabdlizeg InoinNe Biwsion

ol i gonmers, prepolynmers and/ or hardeners used to formthe polyner particles.
20[ 0041] the pattisplats wEgFd mayhe W%‘b@rt&@oﬁebﬁé@é’%ﬁﬁwgh@dh? AEPE3EOBNe or nore

non- Cr 0SSy s
chenicalﬁP?%ﬁggﬁgkﬁngggégd p g%gﬁ%iﬁﬁﬂgﬁeéP@%gﬁgﬁﬁﬁ?%é§9ﬁ%§ﬂgﬁ&?ﬁ§% al | ows
t he themncalpomfanwithio tik pdrtisles ofithe firspens¢hphade,sypd ss@nghate ehe atueownbi | e

chem cal %gr be chosen %o difL se]?ut raEidIy Wi thin the fornulation
concent r USRI AEHRO" ﬂéoﬁ%/¢W8F6ﬁ§Fﬂﬁ'nis rendered so porous that the
25agrochem cal is rapidly released upon dilution in water. Alternatively

t he nmobil e chem cal may be chosen to be of |limted solubility in the

aqueous KOAB] mumgthep hmbedimsnt tha fEnity hbthawhidoas dieids sakabll fof useis thait of t he
pol ymer matrix sl.ow frer the fornul ation has been, diluted in water or
A S S e s

subst@Ent §cd phaseh)dasesh thit subgaritallgatl of @tadgréuhemipedyRbese inpekdiede
surfactants, solvents, 30oligoners, polyners, copolyners, acids, bases,
nat ural masyin e digpesredsolich ahase and sybsipiinienene migEdpvoghe sorbwpawt i al | y

wat er - so e r sit 4.all ter-jr ds. In a
epect 11 ol kR SARRHE, Bl Fotpat A b1V Rl ARSI S SRFRRNATS,
l'imted spleoiy liquiy meptsahipariterion lf@ra gqi¢io ugracherhicallp agivehiagedicfitdn i nst ance
an organi c aci he chosen that is substantially insolubhle in an acidic
aqueous &Wfl?mgbtﬁ%aﬂ%%@}y %@}V‘é’f‘{] Giamoui pofes T pied AN i cation to

the 3ar ggleridit@orh Q@m@hﬁﬁ({s(iﬁ' itlﬂ@@e[se,ttH@QgPﬁdzﬁéﬁﬁi@alU"ﬁtive ingredient of the
dispersed phase) between the continuous phase and the dispersed solid phase.

Accordingly, the dispersed solid phase b) is immiscible with the continuous phase a).

[0034] In a further embodiment, the aqueous liquids suitable for use in the continuous

30  phase a) are solutions of water-soluble solutes in water.

[0035] Water-soluble solutes suitable for use in the continuous phase include salts such
as halides, nitrates, sulfates, carbonates, phosphates, nitrites, sulfites, nitrides and sulfides

of ammonium and of metals such as those of groups 1 to 12 of the periodic table. Other



-13- 5di spersion concentrate such that the organic acid (nobile chem cal)
is dissolved out of the polyner matrix rendering it porous and allow ng the
active i yoedilgwe4io be rel eased. I n another specific emrbodiSa®no3d3ie nobil e
chem cal is selected such that it has Iimted solubility in aqueous
environments but high solubility in waxy materials such as a plant cuticle,
so that the mobile chemical is only slbstantially extracted fromthe matri x

on 10contact, with a plant |leaf, and the active ingredient is then mainly
"ol soseapibly Bhiteath Dt cSmobio A bPars i dem B R

pH sensi {idveninglagi@ase of the agrochem cal active is achieved by creating a
polymer matrix with excess am ne groups. On dilution the am ne 15groups
hydrate, but the rate and extent of hydration increases at |ower pH The pH
on di | ut j08A6] Im drieengpdayerttahk agaoubbqadnsuiableddr tye 1h tied eodtingouwsiphhsen t he

di sperse hase base conponents, but after .application the pH eventually
becmee. WAt AT A g P Aof Eauntripty PatsF ouSalle navanthut hauRy 4R o1 rer

mat rix i somd@dt 8l it dnoRXAE &RSmAGHKkM1iaN P WRkr Pis@blae mRRSLRod-haRoad nes. The
nature of the pH sensitivity can be further adjusted by choosing 20 acid or
base groligpyd dfat fermpiarningleplpse mihee ppsikentan Wakls aatenssntrftenAag)]to lahlcasidOher
enbodi nent,, the active ingredient release profile fromthe dispersed phase
may be I’fi ed by incorporating cross-linkable nonomers that contain
hydrophilic groups such that on dilution into water the polynmer matrix

particles h%]dr ate 25 and expand so that the matrix becones nore perneable.
I n a par k3084l Qubserntialdy water-misdille apaeguequs kigpids swigbdntor ysainghgyl ycer ol

di ol vei d . . :
crostE1 | o aR BB IR, R B bR IRE e b6 T SRRCHTRICIUEDS, .
resin. 3&&ifont Rehyime-pbycos slidthylkadlecotpbicthglcnbgiicoRlprapyldnbglydosper se

phase may. optionally be selected to also performas a_ surfactant or

di sper sa r‘myieﬁF g1hk UFIPT&BYISHQﬁlé’%rlé%lﬁn%élﬂé%ln{‘?xé’?@etgllm‘éﬂd tad ysed to prepare
the |iquj } f1&d i i el ected
i o RO R b R R A By LG & ERED ot M aEr AR e

parti cl esuchreddptopiylent hlycdl) speng icther ectadent papeleamglytblehaistats ttiadthyli ze t he

di spersiaon of 35those particles. This behaviour. W]l be observable in at
eactd onheshE RO B iy Bitrorpiontey Rt aTist blealoaip YeBe® di st r 1 but ec

i ndi vi dugdob¥ndl dF Wah§&f@ﬂ1rﬁ§§{l%%h1@m-ﬁfeﬁﬁll )ﬁ%f&&ﬁd@)nk;h&nﬁﬂﬁipﬁircﬁlhﬁﬂe;(&ﬁﬂcem rate
when observed m croscopically, the viscosity of the dispersion concentrate
Wil be meduisethorednln o embmdimerthbrinentaqhenuadudstantipllytwiepaiscibdd es wi | |
haye a gfi eue'}%ieg ti%rt‘ 0 (%Xin{lgusr Eflra{%el a i\sM\a}\ltﬁol s ttfhlre ertﬁiéass St ti%lqasael%réclﬁ?ﬁllec%ﬂyOf
belnglos(ﬂ 0°tne "Cont T Rudl phase enth |qU|anad)rce ca

conposi t a@ns igfredipitepar ed. Exanpl es of 10suitabl e nobile chem cals useful
for 2t5hi S purpose include copolynmers of an a-ol efin and

[0038] In another embodiment, the aqueous, substantially water-miscible liquid used in

the continuous phase a) is fully miscible with water in all proportions. Alternatively, the

aqueous, substantially water-miscible liquid used in the continuous phase a) is a waxy

solid such as polyethylene glycol having a molecular weight above about 1000 and the
30  mixture of this waxy solid with water is maintained in the liquid state by forming the

composition at an elevated temperature.

[0039] Those skilled in the art will appreciate that the quantities of water and the nature
and quantity of the non-aqueous, water-miscible liquid or water-soluble solute can be
35  wvaried to provide mixed aqueous liquids suitable for use in the continuous phase a) and

these quantities can be determined without undue experimentation. In one embodiment,



an N-vinyl pyrrolidone such as, for exanple, alkylated vinylpyrrolidone
copol yners such as the Agriners (e.g., Agrinmer(r) AL-22, based on

1- et henylwexadewyd42- pyrrol i di none) (I nternational Specipartus2Bnosessts (| SP)
Cor poration), or copolyners of an a-olefin and ethylene glycol such as, for
exanple Atlox 4914 of Croda Corp, or organosilicon 15surfactants such as
Silwet L-77 (anentlve Per f or mance Ché#icals). [0045] In one enbodi nent,

t he ue us uid d| ersion conce 0siti.o f ot esent
vert ) ot agiss s RRS PR ComP st e O Sl e TRreereAgeny a3 alks one or
nore thagp eﬁeEgl%aﬂm{ th@BaRh&e 6&#@%@ 1ARnSUECGRSIHiGaht hehdoS

i ngredi ent ch one of the 20 chem cal t(s) is contained within the
sane or ¢intieewrthask eqmepreeslS m%@’t‘bommregwhl}’ 80 &x90 wtfd, ghehrol msthect i ve
dlsperse%lle %Es qrtlc e optionally includes a different nobile chem cal
and/ or p @ POt 1F X85 described above, such that each cheni cal agent or
agent mxture has a different rel ease profile. Cptionally each respective
solid dlspersed phase may have different particle sizes. %7046] In one

embolfl netP010} Meongpmbodiméntoiihen the spracsirgn Icdtehinrgter, m@%ﬁ €i ons of the

t ded,
present, ARG ATPHIFR:e O RIARE KB ACTIAL LRl Vi ded,
out si de siluaface ﬁmﬂ th@ﬁhaisrﬁedg)oaﬁndr@aﬁtclesnﬁ tegpesitenk cal Beyadastddy for

i ngredient, mh re the nean p rt| | e 30 di aneter ?f such olyner particles
i s gener 81AMPle By gRrIERtheisize G he I@I@aiférwwn%@%weﬁo@thﬁ@flmra%&e exanpl e
inther r

capeci al Tt R oF setb WlercBRY! i Al Mt A of AR3G R ik b AE
agrtﬁcheaptwla] mcmsmnwénomgomds eatitulatefremsraiso(as Hefusoal terraams) ibitld ogi cal

35conposi tions, such t hose descri be ein,. which are effective in
111 o, Py B Ee gt e amosg SRR P! NghHED S oY GFSidesi r abl e pest s,
such as, pflRBEifabld REAGhAudifE SfonoMers, BREERN STRep A &8 and MPRArdeR@ch Rl @, and
t he Ilke (Such as pesticidally active i ngredi ents) The term may al so apply
t o conpotrigym theapolpoer pasticdelj. uvants to pronote the uptake and delivery of

ot her active conpounds. The termmay al so apply to conpounds that control
the gromh of plants in a desired fashion (e.g., plant growh regul ators),

to a0 mzrppmrtﬁlswfe%m the Eﬁsﬁ&séd"ﬂlaﬁébwmo sykitesh€otmbicdhagodsesi st ance
response found in ant species . pl ant activator) or to a conpound

t hat redh@@blqrﬁ@bltﬂrﬁ}ﬁm@kﬁ guch g gtrta@tltal Aehisiceraical som the dispassrel ) . | f
th t |
for € a@agg?endgresg{gﬁ%ﬁg in At ihRO0 %F%lﬁd&{scrﬁk %51' a‘é@n @f&]@%ﬂi ﬁoﬁ&%en  he

i ndependen In an annun o oglca Ive
conp05|tdmmbmémmméLHEEMmbme SﬂamgqeumoﬁmsumhﬁﬁbeuVﬂ@uﬂﬁwmhnhthId
carrier, . water, and 15%W£I|ed to the intended, target, the

fol i age @Fm&IaHP%ﬁ?HCSP“%dH‘Q thedrolymesansyix gscshdired SQ)POTSE;% %‘éﬁfg‘ﬁ] cal active
i ngregi eagréc@mleaq%%gfedwwe%%@ %ﬁeﬁ | Piutibg if @Atk %%at%@stﬁe Aopat di sper se

phase b) Tn accor present 1nvention Include, but are not
limted tlwmitajmr@ﬁydnectéssesumbea)ﬁ liezted pelubdiyy mthc hdllmOOlS baltmupls pHR6g spelodi ni |,

oy 2o oSPRERE RO BRI s O SEERBRRBIcS MG AT A5y s BERRECREr bi of des

such as paajer bllged ithvaehboipplied e} fiyrgerNchid0So tiat flRZigARhe@dZaf Bingi N,
benfluralin, benfuresate, bensulide, benzfendizone, benzof enap,

bi cycl opwb@ﬁaetlalbfrr@mmat the, tatgeblvsttenno Kixamplss mb»dyrsmfactmus aohieols,

but na utam f os tralln but Iat af e 2b5car bet am de,

ohi of dedisemehrsidSisaRbaRis, Pkt F& STGHE ks ARRRRGT ol Sone ot y!
ci net hydyinfhetic lashalo f’!@lbst@hﬁumpﬁ@&rscﬁlh‘tﬂé adsrﬁpthalrds ﬁﬁﬁdbﬂiantlﬂwatét ne, cycloate,

desnedi pham desnetryn, dichlobenil, diflufenican, dinepiperate

di met hachp@pble compounds. In a specific embodiment, the mobile chemical is sclected such that
it has limited solubility in a particular aqueous continuous phase, for instance an organic
acid may be chosen that is substantially insoluble in an acidic aqueous continuous phase,

35  yetupon dilution in water or application to the target site, the pH is higher than within the



di met hamet ryn, di nmet henam d, di nmethenam d-P, dinitram ne, dinoterb,

di phenam d, dithiopyr, EPTC, esprocarb, ethalfluralin, ethofunesate,

et obenzanw@,2of1erwendapr op- et hyl , 30f enoxapr op- P- et hyl , f eRCTAS20M1.689384

fl anmprop-nethyl, flanprop-Misopropyl, fluazolate, fluchloralin,
flufenacet, flumclorac-pentyl, flum oxazin, fluorochloridone, flupoxam
flurenol, fluridone, flurtanone, flutf$acet-nmethyl, indanofan, isoxaben,
i soxaflutole, lenacil, |inuron, nefenacet sotrione, metam tron

ot aznchiighersi e e STtk OIS CHEPBBL i R e Bf achi o
et osul afke PRI WA rdREAh DM BbFUs 3RIRdWIRL Bhe RERE ARALIIH G bORNQRAM de,
neburon, norflurazon, orbencarb, oryzalin, -16- 5oxadi argyl, oxadi azon,

oxyf | uor Inesnothse ppecetcesmippaind enteéhrabobiis cizencal nossidatad supke thadkdes dmited

pent oxazone....phennedi pha i noxaden, pipetophos retilachlor, prodiam ne,
b of | uas SN OiBRO AT SRl A Bl BUREHS PR Siou Moo RE S neBhEr opham
pr opi sockltRRle, s@HRPIEABIIR, chihalisfoatadubstapiyd Bf dxtrbhead Bohyihe nititiRgegy! ,
pyrazol ynate, pyrazoxyfen, pyributicarb, pyridate, pyrimnobac-nmethyl,

qui nkd or epntacs w&éradﬂ@ntéwfaazidﬁé? actyysiipgredionf is hepapanlyablcesed ogly aothe ileshe,
sulfentraﬁgﬁg, tebutam tebuthiuron, terbacil, terbuneton, terbuthylazine,
terbutryn, thenylchlor, thiazopyr, thidiazimn, thiobencarb, tiocarbazil,
triallate, trietazine, trifluralin, and vernol ate; herbicide safeners such

as benoxagcor, dichlormd, fenchlorazole-ethyl, fenclorim flurazole,
f1 uxof enﬁ%“zfIﬂ%@ﬁ%?@?o‘iilg@%&i%?ﬁnétﬂﬁﬁF?IG%PM’&%@?O‘;@%‘W aGiyedy | al kal i ne

earth mef@lieved %&fcpéahﬁgcr??gyg{e@gﬂ%@gwﬁ% dsQBmfe JFEE no iluflh 8RR di et hyl

and oxabetrinil? 1nse as abanecti m, i ani din, emanectin
benzbat egrogpnimaliraty Hait dichnaterandienied bief loplraton iogrb@koatipivar pidd The pHemant | oner s

such as l|.anbda cyhal othrin, tefluthrin,. permethri.n, resnethrin and

b anet hORAN A diirS: aubCiyiaroado Pk RhirBB AR VR B HoT A B ar b
20[ 0049] cpdsbineh@Mltlavter é@’li@éﬂdn&hé‘?fi%@ﬁﬁhlﬁaﬂ)éc)ém%@ heeil LRAOTRAERNcSaRUCh as
those with a vapour pressure of at least I Pa at anbient tenperature are

al so sui ingtshyeserilicappedyi apelymeringper s stbapsidasich gcessBeatipwappdr gheh acti ve
ingredients knclude vplatile mat.k ci des.such, a thyl brom.de, . net hyl
odi de,  CHFOARREIG Hhdties of e Rani g ke oS BBt e vy BREASN IS ment
the ALt i M8d bAHse ik Sf Varyinacgrbtiivepious: pRiasgusmy be in the state of a
solution, an enulsion, a mcroemulsion, a mcrocapsule or a particle or
fine particle. In the context of the present invention, a fine particle is

b i al . t i ; : )
par 1 ol o001 finbuREBbSiniel e 6 EHIFRRLRRTCRL chiffe ok B QRpRRE L O)
active i pigiediagrve npatifiéchyemcamerating kioss-giakdblpatonbeks thit coh@i30 di sper sed

phase, ereas,.a non-fine partjcle s one aonly slightly snmaller than the
di mensi 3@@ %lklﬁgrogm Mﬂrs%%ty&éiﬂlﬂeorbgm pefcs thegolymer ra?tglﬁs@ﬁgt@lfsgwaw such

t Nala LAk PADYAPL thaPRE bl LoERMANNR: fiieaBle! 4 ARGLNE dQRALAN:

particles. -17- 5 concentrate conposition wth a suitable liquid carrier,

such as ewassehnlabld mopangerf erctglyderardiglycidyl ether epoxy resin. In another particular
embodiment, the cross-linkable monomers are polypropylencoxide diglycidyl ether

epoxy resin.

30  [0044] The non-cross-linkable mobile chemical in the disperse phase may optionally be
selected to also perform as a surfactant or dispersant within the liquid dispersion
concentrate that is used to prepare the liquid agrochemical compositions of the present
invention. If selected in this manner, the mobile chemical will adsorb to the surfaces of
particles present in the dispersion concentrate and thereby stabilize the dispersion of

35  those particles. This behaviour will be observable in at least one of the following ways:



and applying to the plant, tree, animal or |ocus as desired. The
formul ati ons of the present invention nay al so be conbined in a continuous
fl ow appawetos/ae44h water in spray application equi pnenPCTaiseén 11052384 no

hol ding tank is required for the diluted product. 10[0052] The aqueous

i quid di spersion concentrate conp05|t|ons can be stored conveniently in a
contai ner from which they are poured, 1%r punped or into which a liquid

carrl add iLor..to applicati The advant a f the aqueous
Tau s depareraanloRaRy AREuSsVirbRebed o fhe Fasaes S0 Hoent | on

i ncl ude: gigbQsiBReomdeARAL kﬁh)én%%er@éﬂtrﬁf&@'@s@olﬂ%llﬁ%V1§d%§1t§%6ﬁﬂﬁpld% rsf@Nt hs or

| onger at roomtenperature; nultiple agrochem cals of di fferent physi cal

st at es n@gmbtetract@wvléhq: eeldntqd \(v:lmnbthnewbllﬁ Chﬁrslpelrls pdded, oﬁthﬁmlﬂi@lelswﬂ(hﬁmu bl e
solid parti c e ease . es of ro flexibly and
ndependbRiy T B SRS Sty e Ri gt UG Gkt B uor <
because glintiutib@phase WhELtheAlighi et Sohem@al 8érgdsitidnd dtdpréfdred eExarhlEs of
20preparation of application mxtures; reduced settling of the suspension
duri 1@ stwiahlgenelrile emiqatﬁtu%ﬁﬂ faribis purAees nclugh sopelmersifieay obelelipans pended

or redi s QF@ n

suscept| i gylﬁ%&?éﬁ%ﬁ%@%% ¢ ?hk tsea%ﬁa@};r%qﬁgﬁ cﬁ:‘rﬁmger sohr utions
for pr epasrtaé Agrinefs (a;gplAgramr@mMXthmaSon 25E&ﬁ§mbxéﬂbeylrz4pmcﬂfdlmpml cation
of the c§rrp05|t|on of. the invention wll depend on a nunber of factors

i ncl udi ngnterstiopal Sppeialty Pwéugéﬂsé’éqow%tmnérﬂrscoewmm&fwu%lé ngpE i dentity
of the pgﬁgle%l%?sol%ama %@&g&?lémomgﬁ ﬁ’gﬁ—’i@o@)’ ﬁ%ﬂgaﬁéslﬁc% be i nhi bi t ed

and the I ons se ecte use an er 't onpoung is to be
appl i%ed swfactwhisageh asBilwet If-37 (Mdomeobtte Rgfakenar Clgmicklem gati on. As a

general guide, however, an application rate of 30from1 to 2000 g active
i ngredi ent per hectare is suitable, in particular from2 to 500 g active

i ngr edi efio sT:rn (ﬂfé(étnﬁfoﬁlment,[tﬁg agleolif1igne depbRdnmRRtentdt daRitloat §8thEor the

agrochem cal active ingredients used in the inventive conpositions are
conpar abpr@setn@utwqetmwomprrﬁg arraltxége gf p@mm@hparh@les:@ﬂCh@nntaBmg @mm‘tmd)rabel s for
products cont ai ni n adri an 18- 5

D oxyst r BB A B e S BT P ARl BN B PR e @ ana
QUi 1 20TM Hifeatich] pE&TIsY 1sqfonaﬁ@¢1wﬂﬁ@lmdwsaﬁ%fig/dlfrér@ﬂtmp@fseapmse(pblzﬁaga!rL) can be
applied at a rate of fromO0.75 -1.5 L/ha. [0056] In one_enbodi nent of

t he presm\’tlcliewé@h?a@rresmcnm@mmrseéimhﬁmﬁtwlﬁrapﬂ%@llw@é@iﬂs axptfereslont rol t he
pH of thg, wﬁéea{enﬁ %&B{ ﬁbl&&tﬁg G OdEB&Fdeh'aBQYem@ I'thiQ ab'l%@hen{u%m 1T a

solid agroc mca yac erla I'S presen e sol'Td active
i ngr edi emtentidyadoet mixthedat o diffeecrd edease prefae t Optignally zachpespectitosadids per si on

within the polynerizable r n (nmononers, oligoners, and/or prepolyners,
etc.) th%ztspwqdipﬁww h%"%ﬁ&?ﬁﬁ’ﬁ‘?p%‘fF?%%Spartl cles. The solid may be

mllgd in a dry state using an air-mll or other suitable
[0046] In one embodiment, the aqueous liquid dispersion concentrate compositions of the

present invention comprise a solid phase in the form of finely divided, suspended
polymer particles comprising a colloidal solid material at their outside surface and
containing at least one agrochemically active ingredient, where the mean particle

30  diameter of such polymer particles is generally below 200 microns, frequently below 100
microns, for example in the range from 1 - 200, particularly in the range from 1- 100 and

especially in the range from 2 — 80 microns.

[0047] The term “agrochemically active ingredient” refers to chemicals and biological

35  compositions, such as those described herein, which are effective in killing, preventing,



equi pnent as necessary, to achieve the desired particle size. The particle
size may be a nean particle size of about 0.2 to about 20 m crons, suitably
about 0. 2wDaodbioed4415 m crons, nore suitably about 0.2 PoTAlSoU/03B841 Crons.
20 [0058] As used herein, the term"agrochem cally effective anbunt” neans
t he amount of an agr ochem cal active conpound whi ch adversely controls or

nodi fies target pests or regul at es thé5'growth of plants (PGR) For exanpl e,
int case of herltgl cides, .a her i Ci daI ef fective anpunt™ is that anount

of het bi ¥ aTelingiths @orvih B undsurably pyshy %P‘F i APt B gr owt h.

Control | fn'ftgo&fgarﬂﬁkﬁ' SN Gl fraelesa, HQlidBK shclﬁ@s%e@-ﬁh@ﬂl;f 4@ 25nat ur al

devel opnent or exanple, Killin retardation, |eaf burn, albinism

dwar f i ngmgrfdletnltsé Thi eermThay alse mpgy toncasnproahdy that et a$ adewga togiropaiettbe of a

pl ant, I udi eeds edI | ngs, sa [ Qot s tub st ems, stal ks,
Poltage Bt POYTFET RroREFELEGmop iRty 2Sisch IPhEus LA Rusebtdlies *Shal)
mean a nMahesdndbl thdgkowhl dfplits it REirél fayhibAld.£1 plant Hewet RuhiRtors), to a
proliferation, division, reproduction, or spread of fungi. As used herein,
the tr n?%moumdw@@ mamcy thefrragurpl systempipitvated resisighsarespenscderadi@ t o cont r ol

or reduc o nt that
w il kil 8&1? S¢ Ii%rﬁ ‘r;‘ab(!;lr Hﬁbe % E‘\%tuﬁhq%érté ertg? gh%tﬁtoégl Vg oné,J

r epr oductol é()lﬁhl‘bl@fde$@geaﬁfel®ffr) alf shagatifan@ants pmsﬁnerth@zigrﬁmmlcal]&acused her ei n,
the terns "insecticide", "nematicide" or "acaricide" ﬁh all pean a materi al

that ki | Ingredicnigre fndaperdentinpissend i peagpenidhat iphiglogicalelfesivemdisndbiict i on,
or _SPr eaghfilosARNS fthiSa, iNALRLAASS RLuiRbR Idfime bPRRRE LhRE X« Ahucehhiget | ve
anmount He Insecti Ci de, E¥Rennticl de or acaricide s that amount

t hat 150 | &pplietl to the 1mtam®d|taﬂgby elgnhhdofoﬂlagmef gplemtdr loqus ehdréat at i on,

reproduction or spread of a significant nunber of i nsects, nenmat odes or
acari ds. [0059] In one aspect, as used herein, "regulating (plant) growth",
"pl ant 9[00\48PE)lQﬁlﬂgW)Iaég%chemE’cQRactlJeQﬂgﬂe@f%ht@Qultaﬂﬂe o e@th@thingRe | ncl udes the
foll owi ng plant responses; inhibition of el ongation, for exanple
reduct i owntmu@userhaﬁfea)gmdlwnme ﬂoh@@ﬂn@dmcomagcfawdb thesprrc@ngtnrvemnmng of the stem

wal | , thus,increasin stacet whin
or narent SEMOPR AR IS A THRERRET R s PR RoR B RRAG e B ol ant o,
pronzg i Oéypﬂ(f)dlﬁﬂtdl&hoéd’nldtdlb rtgmmmtle@landigrowmlmpfﬂ@eyst@)fbugpedpl@slamlé h a view
to stepping up 15yield; promotion of senescence of the formation of tissue
enabl i ngpyrﬁ@lp%trqb@l é@%’é?%oledﬁlﬁ?%hepé%ziokﬂ’ﬁnéfmﬂ%ﬁ&??lnah@b@ifd’?éﬁﬁ‘ﬁt?’él bushes and

trees fo cem%h or, e{l&%orb&{ﬁet nﬂd}” § Q aélﬁe laﬁai%fr‘ dﬁl Ibgﬁﬂlﬁ‘glltp fbeflﬁl?e%ﬁtet 0
as

interrupt parasitic chains o I on; en’'ng of rrpening, Wth a view
to pr ogrbemgulmg: bét&fd:mmz\oestbelnyofemqublclyglopytmaarrmsbuttde broenofenoxwn, pi cki ngs
and int e{;rupt the ﬁ)od C for fn ri ous ?ects 20 [0060] I n anot her
aspect , rro@% Dugpcp vipHamifoy, yjyplin by Her@fusmisr , " PGR',

'Tegiy at éd?ﬂetarﬁ{de Elﬁ&’tﬁa%h Cb'ﬁlorgxl ?Harh NGh4HEES- dhﬂ&h%z!n&ﬁfthlﬁm?c? %Hﬁ’&dnt LAY, as

defined according to the pres i nvention for creasing the yield and/ or
i nprovi ngntnh‘élyhn,gollomfzom chngmpmpl bloreallsulpmathhy]Acymadmngcﬁcbame enbodi nent
of the prese

1 g i nvent i on (lihlféa\1 fénve e 25co. 05|t|ton arhe sed for
 pr ovedd REICARLRe SRR, dighlp DRI EG Bl Per 1 a, vi r uses
and/ or i &%ﬁ@ﬁaﬁle@@ﬂ SihlcBRBamat U &hS1Aed S dhadimist r(ﬁﬁ&erbn&ﬁahérﬁlﬂhdﬂ ress,
cold stress, dr ought stress, UV stress and/or salt stress of an
agri cul tdmth;ppxy] BRTC, esprocarb, ethalﬂurahn ethofumesate, etobenzanid, fenoxaprop-ethyl,
30  fenoxaprop-P-ethyl, fentrazamide, flamprop-methyl, flamprop-M-isopropyl, fluazolate,
fluchloralin, flufenacet, flumiclorac-pentyl, flumioxazin, fluorochloridone, flupoxam,
flurenol, fluridone, flurtamone, fluthiacet-methyl, indanofan, isoxaben, isoxaflutole,
lenacil, linuron, mefenacet, mesotrione, metamitron, metazachlor, methabenzthiazuron,
methyldymron, metobenzuron, metolachlor, metosulam, metoxuron, metribuzin,

35  molinate, naproanilide, napropamide, neburon, norflurazon, orbencarb, oryzalin,



[ 0061] The selection of application rates relative to providing a desired

| evel of pesticidal 30activity for a conposition of the invention is

routi ne fwo20neeeds4ordi nary skill in the art. Applicati @eoTrist@s/ osg3Bs depend
on factors such as |evel of pest pressure, plant conditions, weather and
growi ng conditions as well as the activity of the agro chenlcally active

i ngredi ents and any appllcable | abel -f&te restrictions. -20- 5a)a

cont i nuous yeous, I|qU|d tlonal nprisin ast ope

or ochent EAi T et iAoR s BB a: PO R R eRanep B o BRRERtCd 1 r om a
sol ution é?f’toi’azgﬁesBﬁérﬁh&i’fbl?aﬁ?E}uﬁ‘)’%a&‘éﬁ%ﬁkﬁi@ho@p%tﬁé& ®li@mhin@nd/ or a
suspenS|on of mcrocapsul es or fine particles); and b)at |east one

d|spersembﬂg@kﬂdﬂmm@@e,mnnwﬁvgumquboynﬁop%@kpnmaesegn@ﬁ@ned 10from ei t her
i zable r e th stic polyner,

bl
Shorer o FnBsglioy B RRLE ASSIRARE. B fitei S hGrBE IPRET Mol sl T
mat er i al pyaaghxyher gm’bdtﬁ@rbpﬁfrﬁda‘ﬁé %ZTﬁMa@-Irndtl@ﬂS%ulﬁm&a@-gﬁ&ﬁB@ ik@dihy active

|ngred|ent distri d therein 0063] A further aspect of the invention

rel atles sigegygiS-tetoladlasotdeodpengy SIéfﬂmﬁééqqe» whuteey tbathbgondgbpebt s or
regul ati ng&ﬁ%%@ E&%ﬁﬂyﬁhn&' tglgl:;u tthé’rPJlé?ﬁ&s th%agawéﬁhﬁﬁgzmﬁ% t&o‘ﬁ@rﬁk%{ﬂ‘uous

aqueous phase cd urd c ‘as wa

liquid f&asdaruazﬂ;eﬂmllatn tﬂltaalmie,llﬂlﬂuﬁllllfnf am:i witolhto; ldrbiaide shfeecrdeashrad fi nal

concentration of ch of the active |n redients t he spray c? f3|t|on
Brdez0lc

20b) at | Reporacssed le#ﬁ%@fis%achlg@mla -k n“é%lﬁr ﬁglia'ﬁe}e
pr epar edlsaiaca@eﬁ'ek m@femeﬁﬁh? Qfal aall&@i!néf OB g&h %urf(s;?%h&heranﬂnaﬁﬁ difiable

t hernopl astic p rern e ‘out si de surfaces particles
conpli secaioo®f Irrmfdmbfr snﬂfampymﬂiu@hylahdandmmt enwectihdesparch acitesmechave at | east

one agro act red ent dj but ed therein; d :

250) opt | SR {TEEH e PEBRE Y EAPIyIRA e NOT g B AP o sed,
di ssol veghanfbsPRRHEHas 1%%9 @yrﬂallo%hﬁﬁ ech @RS, YerREMEiR] LiR8nHR ahde 11 quid
carrier. [0064] In another embodiment, the invention relates to a dilute

pest i ci diliamgibyxem; RERagodposich apfosthiszatel fanamiphas wod gldecattuLV) appl i cation
conprising: 30a)a continuous phase conprising a carrier solvent having a
fl ash poi nt above 55C in an anount sufficient to obtain the desired final

concEnt r @iouonAaditieaslly, oblatikergasthemecallpgetedd iepitcdichy stéleadhiseccownpasi ti on;
vapour pressure of at least 1 Pa at ambient temperature are also suitably entrapped in the
dispersed phase b). Examples of such active ingredients include volatile nematicides

such as methyl bromide, methyl iodide, chloropicrin and 1,3-dichloropropene.

25  [0050] In one embodiment, the active ingredients in the continuous phase may be in the
state of a solution, an emulsion, a microemulsion, a microcapsule or a particle or fine
particle. In the context of the present invention, a fine particle is one substantially smaller
than the dimensions of the solid polymeric particles of the dispersed phase, such that a
plurality (at least 10) of active ingredient particles are within each particle of the

30  dispersed phase, whereas a non-fine particle is one only slightly smaller than the
dimensions of the solid polymeric particles of the dispersed phase, such that each

polymeric particle contains only a few active ingredient particles.

[0051] Further aspects of the invention include a method of preventing or combating

35 infestation of plant species by pests, and regulating plant growth by diluting an amount of



b) at | east one dispersed, solid phase conprising polynmer particles
prepared fromeither a cureable or a polynerizable resin or a solidifiable
t her nopl as0i2011/182herei n t he outside surfaces of the paPCiralSes16893psi se a
colloidal solid material -21- 5and wherein the particles have at |east one
agrochem cally active ingredient distributed therein. [0065] The invention
relates also to a nmethod for conbati nd’or preventing pests in crops of

usef plants or regulating the growh of .such crops, said.nethod

Comprl s S eoraaR Y b doueuiuy St S ot e R Bt par s
or the | geusplyies 8ohe Plahh tRc CANARNY NGNS a6 Q8RRA! ThORAAIMRbASI MBS pRYdhat

conti nuous aqgueous |iquid phase, optionally conprising at |east one

agr ochemnyeition mey dlveb¢ egmeideemt a camtidueusstovoptiaoatad With eatqsrin siray at | east
i di c,or,.basi t: 1 t | t ] i d lid ph
conpr st WEB TRl R iER e PRI RE B PR P

pol yneri zable resin or a solidifiable thernoplastic, wherein the outside
surfaces of the particles conprise a colloidal solid material and wherein

t he Hhart i09p2kThagaicaes liqad dispersion gpaccRiaiccampysidens ¢aa beired!i ent

di stribu - in: - ' j ent c ition, if
necessar éoj%%r%@%t‘i;if&”«{ %ﬁaégeg?rogé lévirtﬁdhg g@{]ﬁg%) 8%%? ’e(Pr, ﬂ“?‘lip%ﬁi i %@%]{HW g er or a
carrier Bqlideatichawiddgl pridrtaapplpatio. above 55C, in an amount sufficient to
obtain the desired final concentration of each of the agrochem cally active
ingredients; and then treating the desired area, such as plants, the plant

parts o_rl_wt()@ 8] TH&%@;%‘{&E&W thé"’ia(idéoﬁpﬁlﬁ% H%/é@@rsﬁ)ﬂcﬂi{céﬁ'ﬁafé%c\{gﬂog {BOROSH thé on.

[ 0066] e term refers to a Ical parts o ant, including
seeds;, sprestnit nysntigapkiudgsstomgostabilityufoe estendtdgresipds, fovexamplest alokths of ol | age
and frui

S. The term]locus refers to where t | apt, is grow n ris
expect odloRBEIGH G SOBURT] MoHE S eHBTERLFne GEOBHE! Myl L RES PSRt i on 1 s
sui t abl ecdrQenidhily EERARIASEinQisRPRb G ARl RODYRIALIbRNBIIH YaltRRY, the r@&dskcul ture,
e.g. pre-energence application, post-energence application, post-harvest
and seedpfissif agrocneicels npodictilcaitdy antiodapangently eongrolledssimplomardlingsui t abl e
for pre- is%rlad%%sotss-'ﬁre’r%&%esgl% eg‘zﬁfgle hln tiolnoirs] Srna;[d% v&%{hO\Batg‘{, S&3ther liquid carrier, for
20  preparation of application mixtures; reduced settling of the suspension during storage or
on dilution; the compositions can easily be resuspended or redispersed with only a minor
amount of agitation and are not susceptible to coalescence when dilution is made with

fertilizer solutions for preparation of application mixtures.

25  [0054] The rate of application of the composition of the invention will depend on a
number of factors including, for example, the active ingredients chosen for use, the
identity of the pest to be controlled or the plants whose growth is to be inhibited and the
formulations selected for use and whether the compound is to be applied to foliage, soil,
for or root uptake or by chemigation. As a general guide, however, an application rate of

30  from 1 to 2000 g active ingredient per hectare is suitable, in particular from 2 to 500 g

active ingredient per hectare.

[0055] In one embodiment, suitable rates for the agrochemically active ingredients used
in the inventive compositions are comparable to the existing rates given on the current

35  product labels for products containing such actives. For example, Quadris® brand



-22- 5[0068] The conpositions according to the invention are suitable
especially for conbating and/or preventing pests in crops of useful plants
or for reyolati/wege4the growt h of such plants. Preferred ecoas2af/osses ul

pl ants include canola, cereals such as barley, oats, rye and wheat, cotton
mai ze, soya, sugar beets, fruits, berries, nuts, vegetables fl owners,
trees, shrubs and turf. The conponenté used in the conposition of the

invention can be 10applied, in a et 0 led in
e a8 R el ok Pl o 1 o AR et et OBERER] poe ar'e
appl i ed ffﬂehhx Qﬁ%@?stfb%ﬁﬂ(ﬁsgﬁ)wﬁlé&ﬂk@lé(IQSQ/?;) ean Besiphicl at PRCOM&Al | ed, the
degree of control required, and the timng and nethod of application.

15[ 0069]0.CP ops Ldree to be understood as al so including those crops which
have been rendered tol erant to herbicides or classes of herbicides (e.g.

ALS-, e and HPPD-i nhi.bj.tors conventi onal

met hods Eﬂmgﬁg‘e‘?ﬂeﬁ’&l 88%?}1t§gﬁ1§tﬂrﬁseﬁﬁavﬁ’é@f‘li lo hﬁhC%%l%%P%mM QPEPTY t hat
has fpenior @REET @6 pHA feR@Rhtel Qsddd qﬁaelth@&;aﬁ§051tenq)rldr RRgRMX, by
conventional nethods of breeding is Clearfield(r) sumer rape (canola). 20

Exanpl es of crops that have been rendered tol erant to herbicides by genetic

engi neer} ude e.qg.. gl yphosat e- .nat e-resi st ant

ot 26 vl P37 B BT aeREh iRy T fu P AR R PR R B GupReady o
and Li bemby bt fkled (0G0 Bdsirel PRSicRY Rzchre té Bisp@sidnahaihst BRGpoRsndiRkbig t hose

whi ch have been rendered resistant 25 to harnful insects by genetic

engi neer 1°8§ (MONPBIEES; olignmass#rpoe PRPOlYEIFe clcrdBitsyillform shempl wperanateisr n

bore t I I pot at oes

(res?%taﬁ%i§@§CD oragﬁﬁ%éet ﬂ%ﬁ‘@g%%gﬁmg%’ ggﬁ%ﬁgﬁggﬁgﬂgﬁtagmﬁg 176 mai ze
hybri ds efuifét@Syageniy tSeetdsye thd Hesifdt paticlasizes Bhepranticdt rizt ay bea f or med
naturally by Bacil|us thuringiensis_ soil bactegke Exanpl es of toxins, or

t r ansgenie2hPHHELS sis 08 byt fnorRbeNd) misTalscHiaBY; aheut B & P bed i n
EP- A- 451,848, %r&@%ﬂly@%ut (Y\@t@%o%m%ucrm 95/ 34656, WO 03/052073 and

EP- A- 427 529. Exa es "of transgenic plants conprising one or nore genes
t hat code for an |nsect|C|daI resi stance and express one or nore toxins are

Knoc CUt nai ze ield Gard(r N33B cotton

Bol | féapf erelﬂehﬁ An( P %365%?&%@% fjfectlmlsﬁﬁﬁoaeae%‘(%ﬁ Heiount of
PVOtEXCtﬁ{é ocHhAR] a6 RADNHouR® SARG AMRERENyRbnirHISLERLIARE t428ctHREN of esi st ant
to herbicides and, at the sanme time, resisStant to -23- 5insect feeding

(" st acke@gukat%mlsegernv@h @ﬁ/lﬁmtSIPGKbrF@ﬁaﬁliﬁp]@; ingbe dase anh hprdicedashe ability to
express "a}l 181 }z'ftgﬁ%rf a nt”qr&lta Irfq%ﬁl\rﬂlolfﬁ%r }01& (,Elgetéor[ rgrsltrﬁg |ng &% t ol er ant

to glyphos ps are | e those

whi ch argoeityiai pRat BibweRNTeié AN@Lr MBHiTEeSs eﬁ%ctbﬁeﬁme g d@fnaﬁ@ﬁl abht
engi neering and contain so-called output 10traits (e.g ngroved st orage

st abdd i tyatume] development ifer ewaple, &illies, aﬁardiaﬂm acad dugr, albéﬁ}ﬁf)l arfing and
the like. The term plants refers to all physical parts of a plant, including seeds, seedlings,

saplings, roots, tubers, stems, stalks, foliage and fruits. In the case of fungicides, the term
“fungicide” shall mean a material that kills or materially inhibits the growth,
proliferation, division, reproduction, or spread of fungi. As used herein, the term

30  “fungicidally effective amount” or “amount effective to control or reduce fungi” in
relation to the fungicidal compound is that amount that will kill or materially inhibit the
growth, proliferation, division, reproduction, or spread of a significant number of fungi.

EE TS

As used herein, the terms "insecticide”, “nematicide” or “acaricide” shall mean a material
that kills or materially inhibits the growth, proliferation, reproduction, or spread of

35  insects, nematodes or acarids, respectively. An "effective amount” of the insecticide,



[0072] Ot her useful plants include turf grass for exanple in golf-courses,

| awns, parks and roadsi des, or grown commercially for sod, and ornanental

pl ants suwb2as/fokawer s or bushes. 15 [0073] Crop areas ac@/se@a®3ois | and on
which the cultivated plants are already growi ng or in which the seeds of
those cultivated plants have been sown, and al so areas of land on which it
is intended to grow those cul tivated-pYants. 20[0074] Cther active

i ngredients such as herbicjde, plant gr h regul at or,.. .al gaeci de,

f Ungi i dBesAcr gt i hat amglnt P Bt duattialy il ER o de o

mol | usci Gloflerifh, RGrauREENbr dpcdd af BRIl at h@RBerQf idsB&ts AcBR@fHes bpvent i on or
may be added as a tank-m x partner with the fornulations. 25[0075] The
conposi t#ands.of the invention may further conprise other inert additives.
Such additives include thickeners, flow enhancers, dispersants,

emul sifiers, wetting agents, antifoam ng agents, biocides, |ubricants,
fillers, [0B69] In GiRMsp&, 2BASE ISorcifl EROSUIAY(pRIADZRERTHS, "Ll Yy@ths, evaporati on
retardants, freeze protecting agents, insect attracting odor agents, W

pr ot Ett i fegulatpesntPOR £ iregytadinee ot "ragdatione inglpdes thhollowingda pefrespgpsde a
30conpoupg it i . t l: | . ar., for exanpl e,
poIysaccﬁ%ﬁ%@@%mgéﬂégkgﬁgﬁé%%égghﬁkgﬁg%%ﬁ%l%g@%ﬂ%%%ﬁ?%%ﬁ@ﬁ%?@%es such as
RHODOPOL @stacd, Xarigiamningufthdbtodiveall, EnanixteasingNig yesisainge talodgingguar s or

cel lul oses; synthetic macronpol ecul es, such as nodified cellul ose-based

pol ymer sCOTRAC %@M’bmr&ﬁl@gr}talﬁé?ﬁfgﬁpw@mﬁﬁ Heftan ofdmpresd dqaldy phntes, or

at t apul gi : Wols j 9ﬂﬁﬁ% f: / : hyl ene
gl ycol , ]%ggylgﬁgbgF§§§‘?&%P§%%%% ?hdlet ?F@ﬁégg?jgg{%§§§§§ﬁ§%§§§?® - 24-
5wat Er - spkldbpensaionof serchcanse shidic donneitioo oif desue soaldingdtyit torabeditsy| ene gl ycol ,
tetraet hylene. glycol, urea, or mxtures thereof. Representative apti-foam
agent o alol ionelRarss i Ysperta S g AT o FaF ey h the Rl

pol ydi megdrylision@ranresto ihlcHApORMrhMNALHatns@FHOESiN hastening of ripening, with a

per f 1 uor oal kyl phosphoni c/ per f1 uor oal kyl phosphonic acids or the salts

t her eof @Y teripragueremingibe dafvestyiredusing thahpfvesine ong o tpol pdiingstandl si | oxanes,
such as Dow C%Bnithr%%r%_ 10 Antifoam A Antifoam B or Antifoam MSA.
Represen%éil e ocrdes TACYUGRTPUSI™EE Nz sot hi azol i n-3-one, avail abl e as
PROXt.O GXL (Arch Chemi cals). [0076] The compositions of the invention may
be m xed[oobdNInf SiotHek hgRES “RBMafAE [PlaftRitaih N "bag drowteRbhibioy!, «RERP0077] The
conposi tions of the invention nmay be used in conventional agricultural

met hods. “rﬁgwtlafer)g?{mgI"quutahen"c@iﬁ@mi/udb@ﬂ@ ug¢ of heornppraran asricfragd #rsordingd with
wat er and/.or fertilizers-.and m a i preener gence and/ or
post ener gacReFg imsBlhT 6 Wathibaife 2RH! HEEERPETEROGE BPI Re spray
t anks, i sgricaititaDplag UA gUaRIAg toddre@eibodith&f lof € p&seBPinayntRELHhRiBRhtivknapsack
spray tanks, cattle dipping vats, farm equipnment used in ground spraying
(e. 93.15, b%m@ﬁwalyéfesqse%&fdn@m@g}&lél)apcea%msg@rqw kstorypichae dingdd | ocus may

be soil, be&lteq‘ﬁt, Virull gn&/greingé-clﬁseand stress factors such as heat stress, nutrient stress, cold

stress, drought stress, UV stress and/or salt stress of an agricultural plant.

[0061] The selection of application rates relative to providing a desired level of pesticidal
30  activity for a composition of the invention is routine for one of ordinary skill in the art.

Application rates will depend on factors such as level of pest pressure, plant conditions,

weather and growing conditions as well as the activity of the agrochemically active

ingredients and any applicable label rate restrictions.

35 [0062] The invention relates also to liquid agrochemical compositions comprising



[0078] Wthin the scope of the present invention are four different nethods
of produci ng 25di spersed phase polyneric particles containing chem cal
agents, wWNDchuiamed4descri bed in a manner wherein the chemrCtalS2@gmBe3s4 ar e
agriculturally active ingredients. Each method results in a dispersed phase
that conprises a solid polynmer matrix with at |east one agriculturally
active ingredient distributed therein20a colloidal solid material at the
surf ace, optiqpallz a non-cross-lﬂnkgb e nmobi | e, chem cal ch that the
a Y

S
extraction of @k hi s? SYEHEW AAYCORS Bif pbas SRGRely CPRRLENE BHERY &Y t por ous

in a manner thabciRllions dchee AGFQEE tof BtdniplaGh inestitB9EIedELRbS) to diffuse
out fromthe dispersed phase, optionally a polynmer matrix wi th hydrophilic

groups that hydvtameorgrdispeposiusushtas coatsem, amuiciogmadbston, hied/oma suspepeameabl e i n
a manner t hat @Ikpw§ Hpe(%g{ochﬁqigﬁllﬁ active ingredient(s) to diffuse out
fromthe disp%f?bg)ﬁﬂ%%%i ﬁﬁlgpflg éw'y a non-porous mneral that renders

the 35di sper sgy ph@t&@asﬂ@ﬂi@dih]{éﬁ@rdﬂﬁﬁ@Iﬂlaﬁ@cdrﬂﬂﬁisﬂﬁgrplﬁﬂﬁ@ﬂ eadidlys Pepdrve.
ingredient(s). -25- 5 [0079] The first nethod conprises the follow ng
stepd) 1. prebamiqigera enrahle pspelimenredntasian @ applidifabls thpmeendestisuspendi ng at
| east one agr ] t ' [ LN - 0 l.e liquid
m xture conprﬁgpﬁghgﬁkkéégﬁ(%%§¢%U|ag%fgq%?%%gafgﬁﬁg@ﬂggygﬁPﬁM{%@ﬁprising
nononer s, 1l0omageiakdml, wipreipohy/peticeohiavidlaeivdst dneepeehymicalpy kaival | y where t he
resin contains hydrophilic groups, optionally a suitable hardener, catalyst
or initiator,Hgﬁ@“@ﬁémgﬂnﬁﬁﬁgmﬁﬁ%ional conponents sel ected from non- por ous
particulate mnerals as diffusion barrier and/or non-crosslinkable nobile
chem cals, 2. enulsifying said dispersion concentrate in to an aqueous

i quid t B0&83hadnrtirrappast ofithe snveatien relates REihitcragaus spidyc¢pniogisios fel so

cont ai ns | | oi.dal | (PLckerd n l.si.0 ilizer, and,
optionalng&%@g¥§§n0%%§¥%§P€aﬁ %&%ﬁ%ﬁﬂ%%§§%§g§mégn§%§ at or capabl e of

di ffusing intg theadosipavecsusomphast casprivinll OpliabR; liquidcadricrefidheki ng
crosslinking or cure of the cross-linkable resin mxture to produce cured

t her noset pol YA P2 Pawid ferfiliger, an[apuenf suffeicade ohtrimierisaredsinglpst ant i al |y

dentical 1o (dRehtiRhor EXGRRYNS Nalve il ALAOR! Bk A6 ABRBBGHALS. COMPri ses as

non- aqueous |liquid a polynerizable resin Instea cross- linkable
resi2l 1 nsteab) of a least omydiseasid] elidi phast epnBsingh®lvnsperisdes phpesed
particles are.forned by a pol ynerizatiqgn reaction, so that the resulting
Gi sper sed phalemedig 1 CESUISPT PR et L opBI e AT emoglists her  t han
thernoset pol Yoembe wARFdih He&Rutside surfaces of the particles comprise a colloidal solid

material and wherein the particles have at least one agrochemically active

ingredient distributed therein; and

25 c) optionally, at least one agrochemically active ingredient dispersed,

dissolved, suspended, microemulsified and/or emulsified in the liquid carrier.

[0064] In another embodiment, the invention relates to a dilute pesticidal and/or PGR
composition for ultra low volume (ULV) application comprising:

30 a) a continuous phase comprising a carrier solvent having a flash point above
55°C in an amount sufficient to obtain the desired final concentration of each of
the active ingredients in the ULV composition;

b) at least one dispersed, solid phase comprising polymer particles prepared
from either a cureable or a polymerizable resin or a solidifiable thermoplastic,

35 wherein the outside surfaces of the particles comprise a colloidal solid material



[0081] The third method conprises the follow ng steps: 1. dissolving or
suspendi ng at | east one agrochem cally active ingredient in a non-aqueous
| i qui d mwouna/wwenpri sing at | east one suitabl e solidifipabrus2@ologyses

30di ssolved in a volatile solvent, and one or nore optional conponents
sel ected from non-porous particulate mnerals as diffusion barrier and/or
non- crosslinkabl e nobil e chemicals; -212. enulsifying said solution in to

an aqueous liqujd to. a nmean droplet size of 1 - 200 mcrans, which liquid
o so b ont ai ns KB HGrA o B (B ERE A B AOR SIBLEMM | zer . and

-26- 53. effeglifpdicaRRemati on of the volatile solvent by heating the
enmul sion to a tenperature of about 30-120C for about 0.1- 10 hr to produce
solid thernoplastic polynmer particles. [0082] The fourth method of

pr epar at rises the follow ng steps: 101, prepar.i a di.spersion
Concent r LB BB EGR G Ao aaRERE por e e UG P Rl BRI act i ve
i ngredi egftuseful plan@rorRGUAAHT R LM of sitlictopyl didiiReawBipsiking: a mel t of at
| east one suitable solidifiable thernoplastic polymer, and one or nore
opti bhal conmpbhent Bcaiapdls dagired divpnyab poplanis, thaptant pirkr & the lespathsregs

di ffusion bar&hgg SH&%BBRQBHI%§98§%$E¥QQ£§ nobi |l e chem cal s, 152.
emul si fying sai I 'spersion Concentrate I'A to a heated aqueous liquid to a
mean dropl et s)j ze otortiruoROAyuBdwy 1018d phst.adptiohgl Ly cbnarBmgcaaindasi oiwe a
colloidal solid &é@SPickering) enul sion stabilizer; and 3. cooling the

enul si on to pidachealicnlrastps dersdeenbomg pbpiaptigaglty comyuisingat (9830 n one

enbodi ment, theqdispsist (ﬁgﬂpentrate is prepared by: a. dissolving or
suspendi ng at | east one(gggoc émcally active ingredient in a non-aqueous

| i quixd m xturle) ( pr&reas) omodppdrsidnsplaitphasasimpremgspalyabl miritdesircpared

ol yneri zabl e.r esi. conpr.i.sin nomer, ol i goner.s... prepol rs or bl ends
D ooy bR cuet SRS b e S er e o o Bl SRR Gs * and” one
or more opti ORAbrcHOAAPBARIAILSuTRISOt Bl JaftRIRNORPRE Qgélllcﬁééltsbﬁ&'hﬁE&iam neral s

(as diffusion barrier) and/or non-crosslinkabl'e nobile chem cals; b.

emul si fyi ng saiddwkatintthoparbeles haysen dasroneragtashemicajuiedize ihgrgdicdt t o a mean
droplet size %“ﬁ%f %go %jq;ons, which liquid also contains a coll oidal
solid as (Pic 8 |Hé?‘ Oehuf'si on stabilizer, and, optionally, certain

sui tzpl e har dener, ditidingltfs torRentrAé Edrap&ditson, if necessary, in a suitable carrier,

such as water, liquid fertilizer or a carrier solvent having a flash point above
55°C, in an amount sufficient to obtain the desired final concentration of each of
the agrochemically active ingredients; and then treating the desired area, such as
plants, the plant parts or the locus thereof with the dilute spray or ULV

25 composition.

[0066] The term plants refers to all physical parts of a plant, including seeds, seedlings,
saplings, roots, tubers, stems, flowers, stalks, foliage and fruits. The term locus refers to
where the plant is growing or is expected to grow.

30
[0067] The composition according to the invention is suitable for all methods of
application conventionally used in agriculture, e.g. pre-emergence application, post-
emergence application, post-harvest and seed dressing. The compositions according to
the invention are suitable for pre- or post-emergence applications to crop areas.

35



capable of diffusing into the dispersed uncured or unpolynerized resin
droplets; and c. effecting crosslinking, cure or polynerization of the
resin mxworeltyw2g@soduce cured thernoset or pol yneri zed PCASaeploasss ¢ resi n
pol ymer particles having at 35l east one agriculturally active ingredient

di stributed therein and at | east one -27- 5colloidal solid material at
their surfaces and that after curing-8fe dispersed in the aqueous |iquid.

0084] | nbodi t, the di i ) trate is. b ddi
et dRABR TR GG TGS et SL0e pBaOT A careith ener el Frg e on | o
formed, sQi/ddRbvdigg %Qﬁi M&@Qquﬁmﬁgaﬂt@%n& rbSulAtpAREBIRVR D Githi NY.

Alternatively a first very slowreacting hardener can be used in the

di sper si plantsoRexderredadreps eingefuhpling isdedmenplasecreals suvh ah edenents, mn
accel erat o r.catal yst. can be added thr.ough .the conti usyphase. These
second ageny Bat B EnEE 30 S EORF S et by Be B IR e phace
i's emul sirédseshrulsQundi@df. MHS boMBorR@SKBd IrPthbeobagiiidt 6f thd ifveti&O&Hn HRuOoUS

phase. Suitable fast cure water- 15mi scib har deners i ncl ude di et hyl ene

t ri atl neappliefl & mywregie of wayslmone toytheseplillgd gnﬁhﬁ@,rt, polajierhgansp-Iagiops ol

di am ne, I r I.am. ne; xt | so be
el oyod For E Y ReRBopfof #Puifsg il epiE Fon 1 HEAGHE: PP

di sper si psstscoive enhti@liod, ths degepaf eshthy ragihcthgind ti tming «ld n28hddef di sper sed
phase to a prem x of the continuous phase, wherein: 1) the prem x of the
di sper se®PIR4E®-i s prepared by blending with a high shear nixer: at |east
one agriculturally active ingredient, at |east one suitable curable or

pol ynmeri zabl e resi n nonomer, oligoner, prepolymer or blend thereof, a

sui t Bbl e[00apHErmms arectatbelupdersoiod iamnilso atobrdingthosperppnahichdavebass| | nkabl e

bil e chenical , 250pt i onal ticul at - j
i 11 usi ofPR e N o e e R R R U SS ghas EP P e P BB e by
bl endi ngawtabe é%ﬁmﬁﬁhimg%igj’ by é’dhv@ﬁl‘itﬁfa%'ﬁl_e{ﬂoﬁy:bﬂbl‘éédiﬂg 8r @f%&e&héal solid as

an enul sion stabilizer. 6]° The resulting m xtures of di sper sed

phase prenginccang Amexameme Phuows thitdeeban rprémddtokorant e imideehlinadess ci8i gh
shear conditionqofor a or, erin and t hen

itah ' f Pi '
PR BR R Pl Br0Gt et Ghg ROTRB AR FETP B RS BR T one

heat ed or "éxp

( WV, 207 CEuapMey of @spitaedeste bech Rhdeed tolerp@l ty Ieibi déesthyasclétsparcsrdriphase. The
shear rate and duration of the enulsification may be readily determ ned by
one ski | methoninchde g glyghosated apg shufesinate-rasiutang Nelrssrpvigiisssagmgreialye shear

ot | SRR I 80 O 3 g YT cx partles e
is instead too high or of too long a duration, the emul sion
[0070] Crops are also to be understood as being those which have been rendered resistant
25  to harmful insects by genetic engineering methods, for example Bt maize (resistant to
European corn borer), Bt cotton (resistant to cotton boll weevil) and also Bt potatoes
(resistant to Colorado beetle). Examples of Bt maize are the Bt 176 maize hybrids of
NK® (Syngenta Seeds). The Bt toxin is a protein that is formed naturally by Bacillus
thuringiensis soil bacteria. Examples of toxins, or transgenic plants able to synthesise
30  such toxins, are described in EP-A-451 878, EP-A-374 753, WO 93/07278,
WO 95/34656, WO 03/052073 and EP-A-427 529. Examples of transgenic plants
comprising one or more genes that code for an insecticidal resistance and express one or
more toxins are KnockOut® (maize), Yield Gard® (maize), NuCOTIN33B® (cotton),
Bollgard® (cotton), NewLeaf® (potatoes), NatureGard® and Protexcta®. Plant crops or

35  seed material thereof can be both resistant to herbicides and, at the same time, resistant to



stabilizing colloid eventually becones so depleted fromthe continuous
phase that any new interfacial surface between the di spersed and conti nuous
phases i swofzbuctseos@l y unprot ected, at which point rapi dPCOAISeGICMBIS84 OF

het er of | occul ati on of the di spersed phase occurs and the Pickering enul sion
is effectively lost. 10 [0087] In one enbodi nent, the m xture of the

di spersed phase prenmix and the continddus phase prem x is stirred under
hi gh shear canditigns for 5-10m n an eated to a tenperature of about

5021 50c Pt dngune Gacedbgpstmc gty Fo fmels sSdeSE IRyt BB oo

15[ 0088] cdfresRf iIREBRIUATRH 3 plok&n WhSIB AT Sk QRmE ARRBUIAbRrr? tPEISPRIEE, bY: a.

di ssol ving or suspending at | east one agrochem cally active ingredient in a
non- aqueous liquid m xture conprising at |east one suitable polyner

di ssol veg . vol ati;l e sol vent nd. one nor.e .opti onal conmponents

sl oct eat7RERER b sie Wb ool e M ERU ot g R bar 11 o)

and/ or nedirekitassl mbHdas 6f Brotdih@ofLeRii6 8h@ncding @Rt konthinisoGaied Gutp@ ution in
to an aqueous liquid to a nean droplet size o§ 1 - 200 m crons, which

i qui® alraits (e@ntrapraycdhsteigRs snbidity. Stghegngtstipmil yrlue apd ymeiened flavpusk abi | i zer ;
and 25c. effecting evaporation of the volatile solvent by heating the

emul sion to a tenperature of about 30-120C for about 0.1- 10 hr to produce
sol i d t hpordpOdet uefplgiiyeinchale tur bess forekagplatin beldgbuses lagrs] parks ural |y
active ingredient distributed therein and colloidal solids af their

sur f acesaEngadsdas, %fr%OE{%B’élﬁéeé‘aalﬁhFOF ﬁ@é&é@&@@an alagts sugh ﬁ%ﬁ%‘g%répy mor e
liquid txhe added to the 30continuous phase to replace any |iquid |ost
during the evaporation process. [0089] Suitable polynerizable resins for
use In preparing the solid polyner particles of the dispersed solid phase

i ncl ude sets such as epoxy resins, enol jc, resing, am noplast resins
o oyl AR W a5 SR ot T i ins ARG e S S s kBB BE i ne "t or
use in pRHAPREth i &\ oﬁf@ﬂldse_cmﬁlvm&?laa@srﬁdve besh Qfwid BEd Siks PRASEHagPbA D Phase
i ncl ude thernopl astics resins such as styrenes, nethyl nethacrylates, and

acryl i cswhich[iogdutpndsdite gisivethobeeutpitedplatspol ymer s i ncl ude pol yners of the
t hernopl astic resins 10descri bed above, as well as polyners such as
cel lul ose acetate, polyacryl ates, polycaprol actone and pol ylactic acid.

[0098] WYooh4T eseeettivicdn gbéico 8udiess hetbitide Ui paswthdtgdidr, Rodayeipoxi de
nononers, prepolynmers or blends thereof are suitable epoxy resins for the
pract i cefupgicids, hactericade visiside, insecticide, acaricide, nematicide or molluscicide may be

present in the formulations of the present invention or may be added as a tank-mix

partner with the formulations.

25  [0075] The compositions of the invention may further comprise other inert additives.
Such additives include thickeners, flow enhancers, dispersants, emulsifiers, wetting
agents, antifoaming agents, biocides, lubricants, fillers, drift control agents, deposition
enhancers, adjuvants, evaporation retardants, freeze protecting agents, insect attracting
odor agents, UV protecting agents, fragrances, and the like. The thickener may be a

30  compound that is soluble or able to swell in water, such as, for example, polysaccharides
of xanthans (e.g., anionic heteropolysaccharides such as RHODOPOL® 23 (Xanthan
Gum)(Rhodia, Cranbury, NJ)), alginates, guars or celluloses; synthetic macromolecules,
such as modified cellulose-based polymers, polycarboxylates, bentonites,
montmorillonites, hectonites, or attapulgites. The freeze protecting agent may be, for

35  example, ethylene glycol, propylene glycol, glycerol, diethylene glycol, saccharose,



151 n one enbodi nent, suitable epoxy resins are those that are liquid at
anbi ent tenperature. The di - and pol yepoxi des nmay be aliphatic,

cycl oal i pNat2ot/we94ar omat i ¢ conpounds. Typi cal exanpl es @®CTAsel10893p0UNdS
are the diglycidyl ethers of bisphenol A glycerol or resorcinol, the

gl ycidyl ethers and -nethylglycidyl ethers of aliphatic or cycloaliphatic
diols or polyols, including those of -B§drogenated bi sphenol A, ethylene
20gl ycol, 1,2-propanedi ol, 1 3-prppanedial, 1, 4-butanedjol, diethylene
o octr . bty at RORSRE gebebrtnRy BRaByrenist g Eaihe Shsek et
trimnet hyglgl;cn,r QRANE nfik tulesth SleHETRUPrQLAMEL ONRX ARG Blenffare silicone oils,

2, 2-bi s(4- hydroxycycl ohexyl ) propane, the'?IyC|dyI ethers of di- and

pol yphenpelgdiatkylstlozdniey, in peicaianpdlydimeth vlsiloxgusoRyetopliphatit pstisane,

4, 4" -di hyd di -2, 2- |.aks. .and

T o R A B PR AR RN TP e s bereab . o5
gl yci dyl meatRetrasf. $uitblédinfighaeisary 56 16HIm ERAFIXBAS, Qfchet Moweaermitigs,
1, 3-propyl ene urea or 5-di net hyl hydant oi n or of

4, 4' Let Aptioge 4, AntifoamnB gedpflogmhyiganthapicsepfatiyhbieeidsvianlude 1¢2ri gl yci dyl
i i od I g e ' t abl e oi [ -based).
5oL 0003] PP PIEo o R o R A R B O e e

gl ycidyl esters of carboxylic acids, especially di-and pol ycarboxylic
acids. Typical exanples are the glycidyl esters. of succini id, adipic
aci d, azBV4PLThesumpasions Pgthsdn%ﬁnﬂaﬁmmheéméeqi B’}tgtf@i“glﬁ‘i’fﬁ ﬁ%ff ﬁt@f@é}n&}m
tetraandﬂggﬁﬁmﬂggpphthalic acid, isophthalic acid or trinellitic acid or of
partially polynerized, e.g. dinerised, fatty acids. -30- 5[0094] Exenplary
of pd yepoxides that differ fromglycidyl conpounds are the di epoxi des of

vi nyl cyc e and dicyc ent adi ene, .3-(3!,4' -epoxycycl ohexyl )-8, 9-
epoxy- o IR ThSe Tt G RBIRHEROF e 4% W i BT R YT oot er of
3,4- epox¥mual ORPARRGR! B hipesiBchLbf tReIREhEREMEY BORAXL BN whRPPT ene

di epoxi de, epoxidized |linoleic derivatives or epoxidized pol ybutadi ene. 10
[ 0095] Quriskéer feuilizensland apoby appkiédiycemergdiagl apdiod phstemprgercedp agldvizasced
diglycid%J Sthg{%ﬂngdihM%rif]$Q§Qo£sa8£ dihggric ?thﬁqﬁkgtgigghgls of 2
to 4 carBoh OnE pﬁé?@ra F§p %elﬁfbﬁyc%agg SUhERP B s diiant I'gl yci dyl
et hexs Ofpray quiipraért; knaprekwphgmikkpraRadigpiandat) ftd-cqyighexymany! ) met hane
or a mxture of these epoxy resins. 15 [0096] Suitable epoxy resin

har dener &opa¢ SRIRENY Qg+ PREN sPrayeip.chand viiay¢roh apdhifepike adfic desitedde@sepoxy

resin h . i ected fromprinmary and secondary am nes and
their agﬁﬂgpggm% éﬁ%%?gégwjﬁ%yandianide, pol ycar boxyl i c acids, anhydri des

of pol ycarboxylic acids, polyam nes, polyam no-am des, pol yadducts of
am nes a Opal yepoxi des and pol yols. . [0097] A.variety o 1 ne conpounds
(nono, dfb%aé ﬁvdihyhﬁseﬁ&%ae ot dhe pes gwela%orharﬁéwagﬁ%?re%mﬁhgfis ANt am nes

(di eganyl &Qﬁergédgﬁﬁwﬁolyﬁeﬂwgﬁgqeyeaﬂtaﬁﬁ%tc'hbﬁman B lvhich¥Ed g@s'chpémiac am nes

(1 sophorone di am ne, am no p! per azi ne or di am nocycl ohexane etc), or
ar omat i cmamianediefan thei chomgtiaphgenid areregautteralbyyekcgevneingicdixinee Eagherthbdne

e e e R B TS Sh LA R e ARy AR g P i
agriculturally active ingredient distributed therein, a colloidal solid material at the
surface, optionally a non-cross-linkable mobile chemical such that the extraction of this

30  chemical from the dispersed phase renders it porous in a manner that allows the

agrochemically active ingredient(s) to diffuse out from the dispersed phase, optionally a
polymer matrix with hydrophilic groups that hydrate on exposure to water and render the
matrix permeable in a manner that allows the agrochemically active ingredient(s) to
diffuse out from the dispersed phase, and optionally a non-porous mineral that renders the

35  dispersed phase more impermeable to the agrochemically active ingredient(s).



[ 0098] Al though epoxy hardeners are typically am nes, other options exist
and these will 30give extra flexibility to accommopdate chem cal agents that
m ght be wosbabiéed4er sol uble in the presence of am ne, @®CTAISk@w03938+ oader
range of cure rates to be achieved. [0099] For exanple, other suitable

har deners are anhydri des of polycarboxylic acids, typically phthalic
anhydri de, nadic anhydride, methyl nade anhydride, -31- 5
nethggtetrahydrophthalic anhydri de, met hyl hexahydrophthalic anhydri de and,
in addition, tetrahydrophthalic anhydride and hexahydropht hal i ¢ anhydri de.
[ 00100] I moaoLPhIARE Mol RohipEiséstHERIIIoWIng Kbker i ng col | oi dal  enul si on
stabilizers of any type may be used to stabilize enulsions prior to the
step of solli dpfepinmg & ¢ispergonl cesenisad bpldissel vingtay saspsoding aplshstioee mat ri x,
regardl ess ofgfougner patpix.tg e twhere the dis egs?d hasg contains a
cheni cal agent® SUEHGUN AT S SEREHR Eht "gkedvrett %‘8? di dnt", ™&nti® opt i onal 1'y
where the di spafisi@shdiass: SRVuRLNIG cRosPBIARSHIE RosGORbMBsih B endRBichsx
perneability and thereby the agrochem cal active ingredient release rate
uponlGappl i cat Pligemers powptnavp peblspdsctherce )| rriongly where thekeningon&ins cas and
clays, have b I i te I u I SGAS] pfiers in
agrochem cal ?grw%ﬁggg%ﬁggf%ﬂs%ﬂbﬁﬁUﬂg&gﬁﬁ{yﬁgf?%ggﬁéﬁggﬁéﬁtg¥ﬁgﬁg%{ cream
separ ati on bymbay ¢ptivgalecongionertk seectgefromhiontghaustpaithaldoniindnaieus phase,

t hereby increasing the | ow shear viscosity, and slow ng the novenent of
smal | particl @@S@abﬁa@ram/om%w mgabl%mﬂbgr:a%er@fsw ets. The col | oi dal
solids of bhe IR | I 2 J g to
Stabi |1 ze thetarony BEand RO R R & Shuat RafliRy FaR I
adsotdi ng t o siheof I ad80 encrohs, gpdiich hiquydialdo icotems acelloitlhlerobl s {Rickdrmg) a

barrier around the curing droplets so that c cting or nejghbouring
curi ng. dr opl evBuape bt p e e spuPestein miPBLOREIE rlRhe AR not
the curing drophsloravRifpdhloatt 8RptBePuR8lHdTBAL dRIpl@s;Ghgam | ayer. It is
possi bl e to distinguish the two dlgferent 25functions - rheol ogi cal

nmodi fi cat i Gn ofifecdinacxiselmksngadyi dureeli the aroserlinkabi ¢resini roraire teprodsesctureds

descri bed bel gw. &yg qffeﬁtix%nﬁss of the colloidal solid in stabilizing

t he emul si ons S?HCSrP%ﬁm‘ofgneP 8rop|ets depends on particle size, particle
shap®) particle concentration, particle wettability and the interactions

bet ween Farticles. The col |l oidal solids nust be small enough so that they
can coat [00R@] he soserdmethod hesubstapdbeidertifal toghe figti e opns |tlwr%re Benero et s,

and the ri L O ] : I C Ly ept abl e
i sper oi fcbEut Fattb e RO RUEh Qe holnE sl R ki HBlend bPE SRR G T ey
parti cl eBnkabld deendinstoed sf Dcura@neanionat step Gnthaidivpaged pldse particicslags i s

di |l uted &fr gge. TEe final polynmer @ﬁr icle .(%gd he Cﬁ, t he col | oi dal

sol i ds) P9 gy §4° ZpOTHeagall FO BRbRGRCG S BIACEEd RAASSCOBPIER y even
pro t g i1t Hmﬁ%'t tar L (e id al so nust have
3583%?i0?%%%&%$#% ?ty fg#ggg%%I?ﬁ%r?%%EF%§H$%?§$%E*@E%ﬁgﬁébersed and

conti nuous phases so that -32- 5they are able to adsorb to the transient
l'iquid-1jquid.Jnterfac nd t hereby. stabiljze the enul sion during cure.
Thi's. wet (RS ThETEl B Fed fnoris RSB0 Rsishna "sur cabi | 1 Ly for |

Pi ckeri ng- t1y pgis@Mihg bPSuspéiihgd htaadst Ot ABYcHRAiELBACAYe RSRARNEF PPN €pari ng
a control fornulation |acking the colloidal solid as enul sion stabilizer.

In such a cas&juehes leamid myxtuiegeinepripoigyatiasidmsphistye sdudibadepelytef or m a

Consﬁ | dat ed 4RSS Védqgtae\f%?atﬁe]c so?ve%'t,s RS 51! n(l)ofre optional components selected

from non-porous particulate minerals as diffusion barrier and/or non-crosslinkable
mobile chemicals;

2. emulsifying said solution in to an aqueous liquid to a mean droplet size of 1 — 200
microns, which liquid also contains a colloidal solid as (Pickering) emulsion

35 stabilizer; and



10fine solid polymer particles. [00102]In one enbodi ment, the coll oi dal

sol i ds have a nunber-wei ghted nedi an particle size dianeter as neasured by
scanni ng wheotwiwev4ni croscopy of 0.01 - 2.0 m crons, parPCtaisariipy3ssd

m crons or |less, nore particularly 0.1 mcrons or less. 15 [00103] A wi de
variety of solid materials may be used as colloidal stabilizers for
preparing the dispersions of the preséft invention including carbon bl ack,
nmet al _ oxi des, t.al hydroxi des, t gl carbonat es, tal sulfates, polyners,
Si11ch and ol SRCNEGYIGRHEN QT Tl sSBHIDY P e e CTWLT B i n any of
the Iiquid phaagsrai®deibodt BONNERATRLER Pf- 10 18 PrRREe WIEhEmisplaME at i on.
| f an agrochem cal active ingredient has suitably |ow solubility in any

| i qui d used tpolgincupasticlas final conposition, and in both the continuous and
(transient) dispersed liquid phases, that is bel ow about 100 ppm at room
tenperature, and can be prepared at a suitable particle size, and has

sui t abl e[008L] TRIfoRIARRIthdBSE Jroparithd dohdstLmt fdlichihgdstepgui d i nterface as
descri bed above, then it is also possible that this active 25ingredi ent can
servl) as t He BiSPMyIeHadisRAHA FoncsptrateRy disselyingfor saynendink at kast9ee gani ¢

materials are f at ) LW . ium

al um ni um anda%}?%e%g@%%?gg%%g{/e:dhn\%ggg}é?&g@éeﬁﬁ%a&?g@iea sﬂdfm%ﬁ% as silica,
silicate, mar&dmeprisingyschind at lahst onPavitabtelotiti#iableahgatiptastiapelyingt,anday be
either naturally occurring or synthesized in reactors. The {)arti cul ate

i nor gani ¢ mat ¥ HIMerEPPHRIA CHTRRAANS ISKETam BRT-PHIAUS REICEIGIS TNCERS t o,
kaol I n, bent o diffusiBh YkRand b RALABSIinRMI Bl GKRRHM, agnes! um

carbonat e, cal cium carbonate (elther ground or precipitated), perlite,
dol oifi t e, @i atrounfistfeing Raidtdispersiomampnesittag, inbo e hratte aqeeps biuid ég a pehygor ski t e,

m ca, vermculit illjte, drotal ci.te,. hectorite, halloysite and

0 bbsi o " Fur tieEt sgr phbr 200 HEpEE pERElia RSt der Pl €8 ¥ el ude

t hose conpri s{}p}@keﬁﬁg) &A@kioRistaBiliZaRRhgoril lonite or illite groups of clay

m neral. 35Q her specific exanples are attapulgite, [aponite and sepiolite.

Pol yner s t Rat cdoling ¢l emmdsion 3@proguerethemhdpdastis poboehicasrticdast han in the case

of colloidal kaolin) can also inprove the stability of Pickering emnul sions.

[ 00104] I n one enbodi nent, non-porous particulate inorganic materials are
20 [0083] In one embodiment, the dispersion concentrate is prepared by:

a. dissolving or suspending at least one agrochemically active ingredient in a non-
aqueous liquid mixture (premix) comprising at least one suitable curable or
polymerizable resin (comprising monomers, oligomers, prepolymers or blends

25 thereof), optionally a suitable hardener, catalyst or initiator, and one or more
optional components selected from non-porous particulate minerals (as diffusion
barrier) and/or non-crosslinkable mobile chemicals;

b. emulsifying said solution or suspension in to an aqueous liquid to a mean droplet
size of 1 — 200 microns, which liquid also contains a colloidal solid as (Pickering)

30 emulsion stabilizer, and, optionally, certain suitable hardener, catalyst or initiators
capable of diffusing into the dispersed uncured or unpolymerized resin droplets;
and

c. effecting crosslinking, cure or polymerization of the resin mixture to produce
cured thermoset or polymerized thermoplastic resin polymer particles having at

35 least one agriculturally active ingredient distributed therein and at least one



di stributed wthin the polyner particles along wth the agrochemcally
active ingredient 10to serve as an optional diffusion barrier. The

di f f usi orwbanri/eesius prepared by di ssol ving or suspendi RgTAIseo11/084384 i al s
along with the (e.g., water-sensitive) agriculturally active ingredient in
t he non-aqueous curable l'iquid nlxture that is used to prepare the

t hernoset or thernoplastic resin poly partlcles whi ch serve as dlspersed

h b). S t ti t b t
el e, car boft ISV RS el P i o CSriaere e Bonat es.

netal sul fateguep ¥q|AS. silica, mi ca and clays. [ 00105] I n one aspect of
the invention, the particulate inorganic material is kaolin clay. Kaolin
clay is also referred to as china clay or hydrous kaolin, and contains

predom n nlner kaol i m i um

pr edom ARkl VLISt AL AL BLLS (AR 20 Q) s vdias slamalum
parti cul gkcughiB¢ @tinGouBiHakd, attcnthy PR&chnbg EmaRioMs Fdried, soSnitftage- nodi f i ed
nmeans that the |norgan|c partlcle surface has been nodified so as to have

r eact( vedigpasedshasremiry sdeespable vheurng: tilicrmasveluy st vesdblpegadBigsi ng a

de var t n which X
rg a Xhe%?Q%‘9%%|e q%ﬁY(M%%R%hHSPgﬁﬁﬁﬂg?% I{ﬂgsgégrlc é%gﬂgface Z :s a
(reacti vh@rdﬁfee,mncaabeleﬂatoebycmltykt cancweadd@dhfamlghtﬂi@cmhhﬁ(yus phagt. Yhes a

chemi cal that |inks X and Z together. 00107] X may be, fa
exanpl e, Se&ﬁmﬁrg@awr% pddgddo Hreroptiayrys p gset%ﬂieréhe Befl aheedr emulsificd,

tri-met hWtﬁé% eocrho éx{t‘é{ﬂg@&@ébie@ﬂ%e éMﬂhﬁl'Ibds%hQé%r tSu?tHﬂ)l@rfésY cﬁ'r%%\];dfér when the

particl es ano groups on their 'surface. X may al so be, for
exanifl e, mascibde haidgrewirncl(uga dietlgdere toambwextyicilylow tearngioe yylacaktinlingr oup)

which is icularl sef ul en the | es have basi rroups on their
aur { ace. PobihyCEs SedeliRir: sl iRbioadbiBhlity fgianipunen o bo iR sam ne
group), ﬁ&)@pgﬁ]o &pgﬂexggﬂ@ﬂbgﬁ§aturated group (such as an acrylic or

vi nyl group). can be any chem cal group that links X and Z

t oget her, for exanple a pol yam de, a polylsocyanate a polyester or an
St L any E0S] B orRES bty albrrin WagaReds BRIy v AR B ©
20  the dlspersed phase to a premix of the continuous phase, wherein:
1) the premix of the dispersed phase is prepared by blending with a high shear
mixer: at least one agriculturally active ingredient, at least one suitable curable or
polymerizable resin monomer, oligomer, prepolymer or blend thereof, a suitable
hardener, catalyst or initiator, an optional non-crosslinkable mobile chemical, and an
25  optional particulate non-porous mineral as diffusion barrier;
2) the premix of the continuous phase is prepared by blending with low shear mixer:

an aqueous liquid with a colloidal solid as an emulsion stabilizer.

[0086] The resulting mixtures of the dispersed phase premix and the continuous phase
30  premix are stirred under high shear conditions for a suitable time to form a Pickering
emulsion and then heated or exposed to light or other electromagnetic radiation
conditions (UV, microwave), as needed, in order to polymerize the dispersed phase. The
shear rate and duration of the emulsification may be readily determined by one skilled in
the art, guided by the following observations: if the shear rate is too low, the emulsion

35  and resulting polymer matrix particles are relatively coarse and may be larger than



[ 00109] Reacti ve groups Z can be selected fromany groups, and may be
different fromyY, which can be used to react with a cross-linker. 15

[ 00110] Thwotgperc293d anmount of col loidal solid is sel ect @dTAS2@3/08B38pr ovi de
accept abl e physical stability of the conposition during cure,

pol yneri zati on, solvent evaporation or other polyner solidification
processes. ThIS can readily be detern?%ed by one of skill in the art by

routine eval |on of a L ang ns hayi di.fferent 20anounts of
hi's. SonfionEtar theohSeseiins Buceloodiel piaf b ik Ptie: fsTuiPhe 1o
stabi | i zm&hﬁng@m&ale%&ﬁhlg%c@ﬁeyﬁ& 186 RYmRAEBHInN8uPHaSSthabAIPl € Wi th
the colloidal solid and it "can be confirnmed that the emul sion of "droplets

is stabl@evamﬂerﬁmeé smceéwmmtth@@ap@s@@md@onm@muesh@ﬁw dfisctapgdar ent by the

formati on of plets visible to tel t he

for mat | ongy e af i SFrat G ShdideRd iy s SR R Yol ut i on
wi thin tMufs(ﬁnﬁ\ih@Picﬁﬂmg%iﬂLﬂBl@ﬁhs &tRbVElyystof the conposition during cure,
pol ynmeri zati on, solvent evaporation or other polyner solidification is

acceltable if no significant coal escence is evident and the solid pol yner

parti cl e@tOg{ZEInch:nglse?x{ﬁogﬁﬁetﬁ, She b b xtﬁ%es&f%é P&@er de%%h%@é&%h@&ﬁ%ﬁ?%?ﬁtﬁmokﬁ‘ one

enbodi ne s are e I'n an anbun roml to 80%
parti cul pt[dsypfdnﬁmﬁstir&dfnﬁa’erﬁygmateghtomlﬁtldnhémcﬁ -$paimsed hehiedeo aM xt ur es of
col | oi dal solids may -35- 5size of the ermulsion droplets in

|
conj unct {eBWeiRitYR of h‘@o% ﬁ@é%?éég aho Q. brdll Ocfivin gsler bectBast thei qurisatsasHoDr ocess.

If present, the one or nDre surfactants are enployed in an anount of from

1W artlc f 1%1to GOW t t he Pickering
el B onttO8] B Fliodimdne bF Blbeiod i YG ISP BB hent . < he surt act ant s
are chosen to have a | ow HLB such as 6 or below |In another particular

ermbodi ment, ,t hgsQWihdt ﬁﬂf)eﬂd%lgadt Kaes BSHNBrdBeridiml %c@&élﬁéﬁéhféh?m ay‘tﬁﬁlt her the

al kyl group contains fromabout 8 to about 18 cafbon atoms. [00113] The

fol I owi ng exanluegusiliquimixitis cfompmlsmg asbmt ocmfe stum@l%mwmsd@solwden a

i nvention but ar % not, inte Q mt. 14 F t V% ot herw se
specified 15t YU t}ﬁé?hve’% hi*e® §he Wl?rc?a%pl 'gn a‘iﬂ’&lp8 s, ey 6%%?86@8”&% by

wei giy . Exanpl gstidulate finerhls |(éz!95d1ffﬁ§1bﬁlgaﬂr1|é? a8 ®r abn-didskiaik@Ble resHilel Nnuous phase
liquids [O00114]A resin mxture A of 19 g 635 Thin Epoxy Resin (US

Conposi tes of SheBECABH| m Beach, FL) and 9.5 g 556 2:1 Epoxy Hardener (also
of US Conpog t&ﬁﬁlsﬁf‘ﬁﬁg said solution in to an aqueous liquid to a mean droplet size of 1 —

200 microns, which liquid also contains a colloidal solid as (Pickering) emulsion
stabilizer; and

25 c. effecting evaporation of the volatile solvent by heating the emulsion to a
temperature of about 30-120°C for about 0.1- 10 hr to produce solid
thermoplastic polymer particles having at least one agriculturally active
ingredient distributed therein and colloidal solids at their surfaces and that are
dispersed in the aqueous liquid. If necessary more liquid may be added to the

30 continuous phase to replace any liquid lost during the evaporation process.

[0089] Suitable polymerizable resins for use in preparing the solid polymer particles of
the dispersed solid phase include thermosets such as epoxy resins, phenolic resins,
aminoplast resins and polyester resins.

35



20 prepared. The followng liquid continuous phase sanples of 10 g liquid
were then prepared each by vortex mxing with 0.2 g Aerosil 200 funed
silica aswoablwicet stabilizer: 9:1 ethylene glycol:wat @CT/US2d11/039384

PEG200: water, 9:1 glycerine:water, and water. A 0.2 g of resin mxture A
was then introduced into each continuous phase sanple and di spersed by
vortex mixing. The sanples were pl aced®on a pl atform shaker overnight at 25

roomte re and then exam ned .by.light mcrosc ..l n every case the
br 08 ehoel PO ROEI FUrLIgHp L h e ATBIEy e B [ et METEO EGR: 4 RLGR Tappr oxi mat ol y
100 m cr gnacess heafshelBdsolilias RXREPHRSMONAWck R&insSTBh hs RAchéc! es of
solid epoxy resin may be forned in a variety of different |1quid continuous

aqueous phthybmeth@oPeaesphmbadylics7. || lustrating the use of different
colloids to stabilize the resin before curing. [00115]A resin mxture B

was prepar . mxing t ther 9 0.6 Thi n Epo Resin, 1.5 of finely
w1 bd a8 S atidehe e g mesdinatide pobRE Bh e RermoieaN Fow ng

LT quigd cQREHBOMDVONRISRS a}é%gnsémuo@ragra@mlﬁsse%eﬂate%ow%&%sm xing: 0.2 g 35
Aerosil 200 funmed silica in 9.8 g water, and 0.2 g fumed al um num oxi de in
9.8 g wapdpsapr@deéctons @idpodyladticrassl.n mi xture B was then introduced into each
conti nuous phase sanple and di spersed by vortex m xi ng. The sanples were

pl aced on a pl atform shaker overnight at roomtenperature and then exam ned
by 1i ght[00D2) WahORYpect 1B tBY EfokiGasEcistndtly @SAE Bol9Epokidt mpRsedron of fine
epoxy resin particles of dianmeter approximately 100 m crons was confirnmed.

I n addi t Pispolymesaplandaserend apayuedbhiisepey enas fordhe pragien efibis isvephere did
not copt aj . | OF | ds: -t l.arge deposit of
sol i epgyskgﬁ eng tgﬁh@@%gﬁﬁéhgﬁgs%%ﬁ?%?ﬁ%?%ﬁﬁﬁiPw?ﬁ?ﬁbﬁﬁznp|e shows t hat
a vari et yenpkrairt f @hedi- aadpbip@lidsahaydise dtiphatie cysealighatis balhaze

di spersions of epoxy resin but that if nqg col]oidal solid is_ used the resin
sinply cEeAMRAEds Ta/mfa[ﬂam?é%}%ﬁu PP FUNES At} %dléﬁ@tﬂyfﬁthﬁﬁsoé bispBeBodnpl es 8
- 16. 1 ngQfipQrdll Aofidd She Blycfilyl SthbitAd BRCRY! 1 Bbfs of alip Rk f] Ni ne
differentq%ﬁ%fgﬁaggpﬂ%éiinggﬁﬁﬁﬁ}g%bﬁéﬁg%pr%pg¥é§ﬁ%§gﬁ%ffﬁél og%%ﬁer 8 g
635 Thi ncyepmkiph®Resdiols o4 pglydbBain2tudingphosg dfidy degenatehbisiienakesetiylénand 1. 5¢g

f t follgwing finely mJlled acti i i ents: .atrazine, t r obi n,
! eyt oy el | ShsormeiL drbr e arR i ba B ESof el e moar . ' "
t hi abendgl?_@él?polgﬂioﬁf@ﬁ@%@éﬂ gl%gergb,’ tﬂirﬁ@tﬁ?l%lﬂr@ﬁhnietor Wdiﬁieﬁ%ﬂol&f@éhe&ﬁné hese

| C

concentraftions I opyFone and nesotrione were fully dissolved in the
liquid resef,2-hisst-hpdroxyreclopprydipserenel the ghsidyl etberswédi- aadgobypbensdhier Al's
had not reci abl i ssol.ved. |g.of each of, these resjn m res was
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i nsi de thirhepaxgly@dyltisalyesuratogdarbipddgeadaledio-datited eporeptvagb@ableioil-t he cases
of bicycéopé{one and nesotrione individual crystals were not visible as

t hese ac??¥®- i ngredi ents had 30di ssolved in the epoxy resin - in these
cases the entire epoxy resin particle was slightly birefringent indicating
the presence of crystal domains within the nmatri x. These exanpl es show t hat
a wide vHIOD2} Furtier glyictdyt emhpaoids vétechiged dinpottancaaye the ghfcidyt ederslof capt ur ed

in the epo resin particles, regardless,.of . t her. t hey. are |nsol uble,
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terephthalic acid, tetraand hexahydrophthalic acid, isophthalic acid or trimellitic acid or
of partially polymerized, e¢.g. dimerised, fatty acids.
35



-37- 5 Exanples 17 - 18 Illustrating the entrapnent of an active ingredient
I n polystyrene and polvacrylate matrices. A. Formul ation preparation

[ 00117] Thwodnspwesied phase is prem xed with a shear m xecTas2desdsrssbed in
table 1 10 bel ow. The continuous phase is prem xed with | ow shear m xer.
The prem xed di spersed phase is added into the continuous phase, and then
bl end with high shear mxer for 5- 1089n. In order to polynerize, the

emul sjfi formulation. is treate . i gh tenperature (70C) for 8hr.

aver abe. G0RtEEEm i nofeebdimbaibe o e B Rar oIS Wb o zer. 15

Tabl e 1: gicFad®! & vink I ERRRk &ck@d SRddiPRASEAI IR NS cRHe )8 ONe nDnoner

14. 7% Met hyl et hyl ;Ié,e%)gne per oxi dec%’gf%g% At razi g(e 6&? & ;§1)l ’
epoxy-2,4-dioxaspiro[ 5.5 Jundecane, the 3',4'-epoxycyclohexylmethyl ester of 3,4-
epoxycyclohexanecarboxylic acid, butadiene diepoxide or isoprene diepoxide, epoxidized

linoleic derivatives or epoxidized polybutadiene.

10
[0095] Other suitable epoxy resins are diglycidyl ethers or advanced diglycidyl ethers of
dihydric phenols or dihydric aliphatic alcohols of 2 to 4 carbon atoms, preferably the
diglycidyl ethers or advanced diglycidyl ethers of 2,2-bis(4-hydroxyphenyl)propane and
bis(4-hydroxyphenyl)methane or a mixture of these epoxy resins.

15

[0096] Suitable epoxy resin hardeners for the practice of this invention may be any
suitable epoxy resin hardener, typically selected from primary and secondary amines and
their adducts, cyanamide, dicyandiamide, polycarboxylic acids, anhydrides of
polycarboxylic acids, polyamines, polyamino-amides, polyadducts of amines and

20  polyepoxides and polyols.

[0097] A variety of amine compounds (mono, di or polyamines) can be used as a
hardener such as aliphatic amines (diethylene triamine, polyoxypropylene triamine etc),
cycloaliphatic amines (isophorone diamine, aminoethyl piperazine or

25  diaminocyclohexane etc), or aromatic amines (diamino diphenyl methane, xylene
diamine, phenylene diamine etc). Primary and secondary amines broadly can serve as

hardening agents while tertiary amines generally act as catalysts.

[0098] Although epoxy hardeners are typically amines, other options exist and these will
30  give extra flexibility to accommodate chemical agents that might be unstable or soluble

in the presence of amine, or allow a broader range of cure rates to be achieved.

[0099] For example, other suitable hardeners are anhydrides of polycarboxylic acids,

typically phthalic anhydride, nadic anhydride, methylnadic anhydride,
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hi gh shear m xer for 5-10m n. For accelerating the epoxy curing reaction,
MRS S TR A ol BRI e R
of any type may be used to stabilize emulsions prior to the step of solidifying the
10 dispersed phase into a solid polymer matrix, regardless of polymer matrix type, where the
dispersed phase contains a chemical agent such as an agrochemical active ingredient, and
optionally where the dispersed phase contains a means to control the matrix permeability

and thereby the agrochemical active ingredient release rate upon application.

15 [00101] More specifically, solids, such as silicas and clays, have been taught in the
literature for use as viscosity modifiers in agrochemical formulations to inhibit gravity-
driven sedimentation or cream separation by forming a network or gel throughout the
continuous phase, thereby increasing the low-shear viscosity, and slowing the movement
of small particles, surfactant micelles or emulsion droplets. The colloidal solids of the

20  present invention instead serve as a processing aid to stabilize the droplets containing the
resin monomers during cure by adsorbing to the transient liquid-liquid interface, thereby
forming a barrier around the curing droplets so that contacting or neighbouring curing
droplets are not able to coalesce, irrespective of whether or not the curing droplets have
collected in a sediment or a cream layer. It is possible to distinguish the two different

25  functions - rheological modification or emulsion stabilization, by a functional test such as
described below. The effectiveness of the colloidal solid in stabilizing the emulsions of
curing polymer droplets depends on particle size, particle shape, particle concentration,
particle wettability and the interactions between particles. The colloidal solids must be
small enough so that they can coat the surfaces of the dispersed curing liquid polymer

30  droplets, and the curing liquid droplets must be sufficiently small for acceptable
dispersion stability against sedimentation of the resulting solid polymer particles if the
dispersion concentrate containing such particles is diluted for use. The final polymer
particles (and hence, the colloidal solids) will also need to be small enough to provide an
acceptably even product distribution at the target site. The colloidal solid also must have

35  sufficient affinity for both the liquids forming the dispersed and continuous phases so that



WO 2011/ 162944PCT/ US2011/ 039384 -38- 5B. Rel ease rate [00119] The cured
conpositions 19 and 20 were diluted in water with appropriate enmulsifiers
(Toxi mul We-2611/162@pf ac 8180 and Toxi nul 8320 etc) in a gcaas2imotsd3e4 and
then stirred. The concentration of active ingredient was nonitored by HPLC
anal ysis. 10 Table 2 Exanple 19 Exaggl e 20 Exanpl e 21 Exanple 22 D spersed
phase Thi amet hoxam 5% Epoxy 635 10% Had2dener 556 5% Thi armet hoxam 5%

5  they are able to adsorb to the transient liquid-liquid interface and thereby stabilize the
emulsion during cure. This wetting characteristic, particle shape and suitability for
Pickering-type emulsion stabilization may be readily assessed by preparing a control
formulation lacking the colloidal solid as emulsion stabilizer. In such a case the curing
liquid polymer droplets coalesce and form a consolidated mass instead of a dispersion of

10 fine solid polymer particles.

[00102] In one embodiment, the colloidal solids have a number-weighted median
particle size diameter as measured by scanning electron microscopy of 0.01 - 2.0
microns, particularly 0.5 microns or less, more particularly 0.1 microns or less.

15
[00103] A wide variety of solid materials may be used as colloidal stabilizers for
preparing the dispersions of the present invention including carbon black, metal oxides,
metal hydroxides, metal carbonates, metal sulfates, polymers, silica and clays. Suitable
colloidal stabilizers are insoluble in any of the liquid phases present in preparation of the

20  concentrate formulation. If an agrochemical active ingredient has suitably low solubility
in any liquid used to dilute the final composition, and in both the continuous and
(transient) dispersed liquid phases, that is below about 100 ppm at room temperature, and
can be prepared at a suitable particle size, and has suitable wetting properties for the
transient liquid-liquid interface as described above, then it is also possible that this active

25  ingredient can serve as the colloidal stabilizer. Examples of particulate inorganic
materials are oxy compounds of at least one of calcium, magnesium, aluminium and
silicon (or derivatives of such materials), such as silica, silicate, marble, clays and talc.
Particulate inorganic materials may be either naturally occurring or synthesized in
reactors. The particulate inorganic material may be a mineral chosen from, but not

30  limited to, kaolin, bentonite, alumina, limestone, bauxite, gypsum, magnesium carbonate,
calcium carbonate (either ground or precipitated), perlite, dolomite, diatomite, huntite,
magnesite, bochmite, sepiolite, palygorskite, mica, vermiculite, illite, hydrotalcite,
hectorite, halloysite and gibbsite. Further suitable clays (for example aluminosilicates)
include those comprising the kaolinite, montmorillonite or illite groups of clay mineral.

35  Other specific examples are attapulgite, laponite and sepiolite. Polymers that flocculate
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5  the colloids (such as xanthan in the case of colloidal kaolin) can also improve the stability

of Pickering emulsions.

[00104] In one embodiment, non-porous particulate inorganic materials are
distributed within the polymer particles along with the agrochemically active ingredient
10 to serve as an optional diffusion barrier. The diffusion barrier is prepared by dissolving
or suspending such materials along with the (e.g., water-sensitive) agriculturally active
ingredient in the non-aqueous curable liquid mixture that is used to prepare the thermoset
or thermoplastic resin polymer particles which serve as dispersed phase b). Suitable non-
porous particulate diffusion barrier materials include carbon black, metal oxides, metal

15  hydroxides, metal carbonates, metal sulfates, polymers, silica, mica and clays.

[00105] In one aspect of the invention, the particulate inorganic material is kaolin
clay. Kaolin clay is also referred to as china clay or hydrous kaolin, and contains
predominantly mineral kaolinite (Al,S1,0s(OH)s), a hydrous aluminium silicate (or

20  aluminosilicate).

[00106] In one aspect of the invention, the particulate inorganic material may be
surface modified. Surface-modified means that the inorganic particle surface has been
modified so as to have reactive groups. The surface of the particles may be modified
25  using a wide variety of chemicals, with the general structure X---Y---Z, in which X is a
chemical moiety with a high affinity for the particle surface; Z is a (reactive) chemical
moiety with a desired functionality; and Y is a chemical moiety that links X and Z

together.

30  [00107] X may be, for example, an alkoxy-silane group such as tri-ethoxysilane or
tri-methoxysilane or trichlorosilane, which is particularly useful when the particles have
silanol (SiOH) groups on their surface. X may also be, for example, an acid group (such
as a carboxylic or an acrylic acid group) which is particularly useful when the particles

have basic groups on their surface. X may also be, for example, a basic group (such as an
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5  amine group), an epoxy group, or an unsaturated group (such as an acrylic or vinyl

group).

[00108] Y can be any chemical group that links X and Z together, for example a
polyamide, a polyisocyanate, a polyester or an alkylene chain; more suitably it is an
10 alkylene chain; and even more suitably it is a C, ¢ alkylene chain, such as ethylene or

propylene.

[00109] Reactive groups Z can be selected from any groups, and may be different
from Y, which can be used to react with a cross-linker.

15
[00110] The type and amount of colloidal solid is selected so as to provide
acceptable physical stability of the composition during cure, polymerization, solvent
evaporation or other polymer solidification processes. This can readily be determined by
one of skill in the art by routine evaluation of a range of compositions having different

20  amounts of this component. For example, the ability of the colloidal solids to stabilize
the composition can be verified by preparing a test sample with the colloidal solid and it
can be confirmed that the emulsion of droplets is stable and does not exhibit coalescence.
Coalescence is apparent by the formation of large droplets visible to the eye, and
ultimately by the formation of a layer of liquid monomers, polymer melt or polymer

25  solution within the formulation. Physical stability of the composition during cure,
polymerization, solvent evaporation or other polymer solidification is acceptable if no
significant coalescence is evident and the solid polymer particles are present as a fine

dispersion.

30 [00111] For example, in one embodiment the colloidal solids are employed in an
amount of from 1 to 80%, particularly from 4 to 50% by weight of the dispersed phase.
Mixtures of colloidal solids may be employed.

[00112] In one embodiment, one or more surfactants may optionally be used in

35 addition to Pickering emulsion colloidal stabilizers, in order to conveniently control the
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oot YA 80P SRS L5, A0, B0 Sl A S kAR
2011/ 16294 4RETALRZOH 4039 3R4ent 38e ord BPhBreSurfaéhni2rddnpiydd RRArSRAnPhase

Mef enoxam 7. 5
of from 0.1% to 90%, particularly from 1% to 60% by weight of the Pickering emulsion

colloidal stabilizers. In a particular embodiment, the surfactants are chosen to have a low
HLB such as 6 or below. In another particular embodiment, the surfactant is alkylamine
10 2-mole ethoxylate, whether the alkyl group contains from about 8§ to about 18 carbon

atoms.

[00113] The following examples illustrate further some of the aspects of the
invention but are not intended to limit its scope. Where not otherwise specified

15  throughout this specification and claims, percentages are by weight.

Examples 1 — 4 - [llustrating the use of different continuous phase liquids
[00114] A resin mixture A of 19.1 g 635 Thin Epoxy Resin (US Composites of
West Palm Beach, FL) and 9.5 g 556 2:1 Epoxy Hardener (also of US Composites) was

20  prepared. The following liquid continuous phase samples of 10 g liquid were then
prepared each by vortex mixing with 0.2 g Aerosil 200 fumed silica as colloidal
stabilizer: 9:1 ethylene glycol:water, 9:1 PEG200:water, 9:1 glycerine:water, and water.
A 0.2 g of resin mixture A was then introduced into each continuous phase sample and
dispersed by vortex mixing. The samples were placed on a platform shaker overnight at

25  room temperature and then examined by light microscopy. In every case the presence of a
dispersion of epoxy resin particles of diameter approximately 100 microns was
confirmed. These examples show that small particles of solid epoxy resin may be formed

in a variety of different liquid continuous aqueous phases.

30 Examples 5 — 7. lllustrating the use of different colloids to stabilize the resin before

curing.
[00115] A resin mixture B was prepared by mixing together 9 g 635 Thin Epoxy

Resin, 1.5 g of finely milled difenoconazole and 4.5 g 556 2:1 Epoxy Hardener. The
following liquid continuous phases were then prepared each by vortex mixing: 0.2 g

35  Aecrosil 200 fumed silica in 9.8 g water, and 0.2 g fumed aluminum oxide in 9.8 g water.
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0.2 g of resin mixture B was then introduced into each continuous phase sample and
dispersed by vortex mixing. The samples were placed on a platform shaker overnight at
room temperature and then examined by light microscopy. In every case the presence of a
dispersion of fine epoxy resin particles of diameter approximately 100 microns was
confirmed. In addition, a sample was prepared where the liquid continuous phase did not
contain any colloidal solids, and the result was a large deposit of solid epoxy material
adhered to the container wall. This example shows that a variety of different colloidal
solids may be used to stabilize dispersions of epoxy resin but that if no colloidal solid is

used the resin simply coalesces and ultimately solidifies into a solid mass.

Examples 8 - 16. Incorporating different AI’s into the polymer matrix

[00116] Nine different individual resin mixtures were prepared by mixing together
8 g 635 Thin Epoxy Resin, 4 g 556 2:1 Epoxy Hardener and between 1.0 and 1.5g of the
following finely milled active ingredients: atrazine, azoxystrobin, bicylopyrone,
cyproconazole, difenoconazole, mesotrione, prodiamine, thiabendazole, thiamethoxam.
By inspection it was clear that at these concentrations bicylopyrone and mesotrione were
fully dissolved in the liquid resin, most of the cyproconazole was dissolved, and the other
AT’s had not appreciably dissolved. 1g of each of these resin mixtures was separately
dispersed by vortex mixing into 10 g continuous phase liquid samples each containing 0.2
g Acrosil 200 fumed silica dispersed in 9.8 g water. The samples were placed on a
platform shaker overnight at room temperature and then examined by light microscopy.
In every case the presence of a dispersion of epoxy resin particles of diameter
approximately 100 microns was confirmed. Crystals of the active ingredient were visible
inside the epoxy particles under polarized light, except that in the cases of bicyclopyrone
and mesotrione individual crystals were not visible as these active ingredients had
dissolved in the epoxy resin — in these cases the entire epoxy resin particle was slightly
birefringent indicating the presence of crystal domains within the matrix. These examples
show that a wide variety of different active ingredients may be efficiently captured in the
epoxy resin particles, regardless of whether they are insoluble, partly-soluble or fully-
soluble in the resin, and with no significant modification needed in the process nor the

presence of other components.
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Examples 17 — 18 ITllustrating the entrapment of an active ingredient in polystyrene and

polvacrylate matrices.

A. Formulation preparation

[00117] The dispersed phase is premixed with a shear mixer as described in table 1
below. The continuous phase is premixed with low shear mixer. The premixed dispersed
phase is added into the continuous phase, and then blend with high shear mixer for 5-
10min. In order to polymerize, the emulsified formulation is treated with high
temperature (70°C) for 8hr. Average diameter of particles was determined by Malvern®

master sizer.

Table 1:
Example 17 Example 18
Dispersed Atrazine 6% Atrazine 6%
phase Styrene monomer 14.7% Methylmethacrylate monomer 14.7%
Methyl ethyl ketone peroxide Methyl ethyl ketone peroxide 0.3%
0.3%
Continuous phase Aerosil A300 3% Aerosil A300 3%
Phosphoric acid (8%) 0.05% Phosphoric acid (8%) 0.05%
water 75.95% water 75.95%
Mean particle 13 14
diameter (um)

Examples 19 — 20 Illustrating control of release rate by incorporation of a mobile non-

cross-linkable molecule into the polymer matrix and examples 21-22 illustrating the

entrapment of liquid active ingredients

A. Formulation preparation

[00118] The dispersed phase is premixed with a low shear mixer as described in
table 2 below. The continuous phase is premixed with a low shear mixer. The premixed
dispersed phase is added into the continuous phase, and then mix with a high shear mixer
for 5-10min. For accelerating the epoxy curing reaction, the mixed formulation was
treated with high temperature (70°C) for 3hr. Average diameter of particles was

determined by Malvern® master sizer.

Da)
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5 B. Reclease rate

10
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[00119]

The cured compositions 19 and 20 were diluted in water with appropriate

emulsifiers (Toximul TA-6, Stepfac 8180 and Toximul 8320 etc) in a glass bottle and

then stirred. The concentration of active ingredient was monitored by HPLC analysis.

Table 2
Example 19 Example 20 Example 21 Example 22
Dispersed Thiamethoxam Thiamethoxam Mefenoxam 5% s-metolachlor 5%
phase 5% 5% Epoxy 635 10% Epoxy 635 10%
Epoxy 635 10% Epoxy 635 9% Hardener 556 5% | Hardener 556 5%
Hardener 556 5% Hardener 556
4.5%
Polyethyleneglycol
(Mw=200) 1.5%
Continuous | Aerosil A200 2% Aerosil A200 2% Aerosil A200 2% Aerosil A200 2%
phase water 78% water 78% water 78% water 78%
Average 55 45 25 27
particle
diameter
(Um)
%ai release
Ohr 0.9 1.8 42
24hrs 1.2 2.3 51
48hrs 1.4 2.5 56

Examples 21 — 24 Illustrating Pickering emulsions using clay and flocculating polymers

A. Formulation preparation

[00120]

The dispersed phase is premixed with a shear mixer as described in table 3

18.8 18.8

below. The continuous phase is premixed with low shear mixer. The premixed dispersed
phase is added into the continuous phase, and then blend with a high shear mixer for 5-
10min. In order to polymerize, the emulsified formulation is treated with high
temperature (70°C) for 8hr. Average diameter of particles was determined by Malvern®

master sizer.
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Accordingly, all such nodifications af® i ntended to be included within the
scope. of &ﬂi invention as defined in the following clains. -40- 5 W
claim 1T egqueous | i qui d di spersion concentrate comnposition conprising
(a) a cpntinuous faqueous Ti quifd phAase; and 22 (D) 2at Tdast ane
di sper spdpispéabdad [phag&emamr 1 $1 ng 7701 ymer parti cles having |[a mean parjticle
si ze of | at phasast one-mutdtdcalr and prepared fram el ther a curdgble or
10pol yneri zabl e resi Metuthrin sol|i di fi abl e[t hernopl asti c7pol yner, whereiln the
out si de| surfaces |of Piopieonpedlgnmer particleés conprise a colloijdal %dlid
mat eri a] and whergei nReswecipdl yrer particles have at | edst one chéni call agent
di stributed therej_rdiglidrigihetogposition of claim 1], wherein |t he chemni gal
agent i an agroch&fV .éqrﬂ"y'e%acti Ve i ngredi @% . 3| The2€onpdsi tidh of |claim
1, whergin the col I qy F '8§8I id material |[is present in an
Continuous Clay (kaolin) 1.2 1.2 1.2 1.2
phase Xanthan Pregel 2 2 2 2
(2%)
Phosphoric acid 0.1
(8.5%)
water 18.8 18.8 18.8 18.7
Average Particle 30 25 17 30
size (um)
[00121] Although only a few exemplary embodiments of this invention have been
described in detail above, those skilled in the art will readily appreciate that many
10 modifications are possible in the exemplary embodiments without materially departing

from the novel teachings and advantages of this invention. Accordingly, all such

modifications are intended to be included within the scope of this invention as defined in

the following

claims.
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| act am de, and m xtures thereof . The conposition of claim1, wherein

t he cont amqm_m siipttasdo stapilico mlmpogggewt@qles in an emulsion state during the process

which is used to prepare the dispersed phase.

20
4. The composition of claim 2, wherein the agriculturally active ingredient
comprises a solid and is distributed within a dispersed solid phase or is a liquid and is

distributed within a dispersed solid phase.

25 5. The composition of claim 1, wherein the dispersed phase comprises at least one
non-cross-linkable mobile chemical such that the extraction of this chemical from the
dispersed phase renders it porous in a manner that allows the active ingredient to diffuse

out.

30 6. The composition of claim 1, wherein the polymer molecules that comprise the
polymer particles contain hydrophilic groups that hydrate on exposure to water in a
manner that renders the polymer particles more permeable such that they allow the active

ingredient to diffuse out.



25and a water-soluble solute. 13. The conposition of claim 12, wherein the
wat er-sol ubl e solute is selected froman acid, a base, a salt, a sugar, a
pol ysacchaioi2de/16294pr ot ei n, an am no aci d, betai ne and mpPxTOrSe®l 1obwseof . 30
14. The conposition of claim2, wherein the continuous phase (a) further
conprises at |east one agrochem cally active ingredient and that active
ingredient is in the state selected ff&bma solution, an enulsion, a

m croenul si on,. or a suspension of mcrocapsul es oy fine rticles. -42-
515, Fhe. £ompollE FURPRTIBIAL AT, 1" WERdN e REPERRY PAtSS Q8BS EOTRfSHAM her
conpri SeRaQfc 8bnipBFoRs ik attcaninrad thad h&P &S $ 8ifiSion bhfiier INQoRAAPRIEALE On Of
claim1, wherein the colloidal solid conprises a particulate inorganic

mat er i al oldhe eetivisungrddignt. t he surface of the polymer particles. 10 17. The
conposition of claim2, wherein the colloidal solid conprises an

agrochem cally active ingredient in fine particulate formand functional as
a Pickergng sTROEIERItidnAcldis 1dhwikrdibthe@d]y@erphaticsddlat@d@rmdsct. he pol ynmer
particles. 1518. The conposition of claim1, wherein each di spersed phase
(b) Yptionally further conprises at |east one non-cross-|inkable nobile

chem cal gsel e f- act - I - ..acid, a

base, a %aturg$§%¥£é§ﬁkﬁé$¥%m%ﬁra@%“@?%%ﬁgﬁgﬁgpgﬁggggﬁ%%%ﬁf@ﬂmacér-soIuble
conmpound and a substantially water-insoluble conpound. 2019. The conposition
of claim1, wherein each dispersed solid phase (b) conprises a cured epoxy
resin polYmer Thoempasition RG] lo Hhgreit thsicantinuopn ghase A LRERT8FSBaifsed sol i d

phase (b%upgaﬁé&ﬁgghgwg@ﬁggwgh&qghgﬁg%ﬁﬁhﬁﬁﬂplyner. 25 21. The conposition

of claiml, rel n-each di sperse phase (b) conprises a cured
pol ylfr et hane polyner. 22. The conposition of claim1, wherein each

i sper sefl sol 4, PhacefRor PR oo e ARG RSl WABR AEShR, RSLY ™"
aqueous liquid is selected from propylene carbonate, ethylene glycol, diethylene glycol,
triethylene glycol, propylene glycol, dipropylene glycol, tripropylene glycol, butylene
glycol, hexylene glycol, polyethylene glycols having a molecular weight of up to about

20 800, di(propylene glycol) methyl ether acetate, propylene glycol diacetate, triethyl
phosphate; ethyl lactate, gamma-butyrolactone, propanol, tetrahydrofurfuryl alcohol, N-

methyl pyrrolidone, dimethyl lactamide, and mixtures thereof.

12. The composition of claim 1, wherein the continuous phase (a) comprises water

25  and a water-soluble solute.

13.  The composition of claim 12, wherein the water-soluble solute is selected from an
acid, a base, a salt, a sugar, a polysaccharide, a protein, an amino acid, betaine and
mixtures thereof.

30
14. The composition of claim 2, wherein the continuous phase (a) further comprises
at least one agrochemically active ingredient and that active ingredient is in the state
selected from a solution, an emulsion, a microemulsion, or a suspension of microcapsules
or fine particles.

35



23. The conposition of claim11l, wherein each dispersed solid phase (b)

conprises a cured am nopl ast resin polynmer. -43- 524.The conposition of
claiml, wberdgimweach di spersed solid phase (b) conprisesTaSpaliypasser or
vinyl ester resin polymer. 25. The conposition of claim1, wherein each

di spersed solid phase (b) conprises a thernoplastic pol ystyrene or
pol yacryl ate pol ymer or biodegradabl e 2hernnp|ast|c 10 polynmer. 26. The

conpg |t cIa|n119 rein (b nprises a resin pol yner
ot TS phopar Db BB G ARG oot PR bu B v S S A B e ot de
nnnonersmxgﬁq9&ggﬁgﬁ@mnpbpggggﬁgﬁpIe epoxy resins or blends thereof with a

har dener selected from 15 primary and secondary am nes and their adducts,
cyanani de, dlcyandlanlde polycarboxyllc aci ds, anhydrldes of

pol ycarb yI| aci ds S adduct s f am nes
od” pol v ey BROSTA v SRt AT RRET (5% BRpMEES Rl T On° o
claim1,in hﬁirﬁat@ﬂ&lhilﬁh&ﬁ@dl stafle §1ﬁ4faca opm%lﬁﬁ atts@ss. 20 pol ynmer particles

mnth nmean di ameter between 1 and 200 mi crons. 8. The conposition of claim
1, wHerein the colloidal solid conprises no nore than about 80 w % of the

di sper segh sol irfl P%@io%mo%%%lﬁn'?mg%%ﬂhe%ﬁé{lﬁ?ltéoﬂg mﬁ:&pﬁg’&gxﬂ“ ng infestation

of plant species I'luting an

ef fecti V@rﬁrbﬁbﬂﬁtal@facﬁ@dﬂﬁ@fﬁdﬁe&ﬁm ionpoadedlato lfomcamrﬂma@ﬂabascd BickeriZngM t h an
agueous Ilq id carrier_selected fromwater and liquid fertilizer, and

appl yi ngstabibzdithaidedisibptsdiat frosutface Hfdhgpelimespatifles or | ocus t her eof .

3030. A process for naking an aqueous |iquid dispersion concentrate
incorporating at |east one agrochem cally active ingredient conprising the
st epkd of 18. - 4%he &mpﬂsa'bineof whninl 1o wheem cah di&p)ptsied) phdsbjb)(mﬂitoaiﬂm fugthar

agent:  COBIREL A AER B crosl R0 S GPLRL PO o Mo GEEBLE | i qui d -
cont ai ni ﬁtgyﬁepfalcbpélglﬁﬂer %ﬁ'abfél £BWcSh ARusl apg;lﬂﬂze%rc oA aRRhbOABbYarRiatPem cal
curing agent and appl yi'ng mechani cal 10agi t'ati on sufficient to form an

emul si onwater-selitble sompoimhansra sibstetiadlyomateamgoluble cefbeend.ng cur e,
solidification or polynerization of the resin to produce an aqueous |liquid
di spersion of polynmer particles which contain at | east one agrochem cally
actiye i n@redTentompditionGTicl@dndakwhelin ehclidsdpetsbditeltl pHasé (19 compfiasar of the

pol ymer particles .
cured epoxy resin polymer.

20.  The composition of claim 1, wherein each dispersed solid phase (b) comprises a
cured phenolic resin polymer.

25
21.  The composition of claim 1, wherein each dispersed solid phase (b) comprises a

cured polyurethane polymer.

22.  The composition of claim 1, wherein each dispersed solid phase (b) comprises a

30  cured polyurea resin polymer.

23.  The composition of claim 1, wherein each dispersed solid phase (b) comprises a

cured aminoplast resin polymer.



15 31. The process according to claim30, wherein the polynerizable resin
is selected from epoxy, polyisocyanate, polyam ne, am noplast, phenolic and
pol yest erwo0 2011/1634 The process according to claim 31, ROEUS2011059384

pol ynmeri zable resin is a 20 thernosetting epoxy resin. 33. The process
according to claim 32, wherein the epoxy resin conprises a diglycidyl ether
of bi sphenol A, glycerol, polypropyl efdoxi de or resorcinol, or a mxture of
two o e of, these ethers, .25 4. .The, proces ccqrdi to claim32,
wher ' Ehr i bR G Aok i BT ORL oo oy B campRear dener
35. The p19688%r IHPEHENGsih Pofn@irm 34, wherein curing is acconplished by
using an 30 am ne hardener cornprising a poly(oxypropyl ene)diamne. 36. The
process according to claim30, where the colloidal solid emulsion

stabiliz i spselected. fr carbon bl ack, metal ,oxides t al hydr oxi des,
reral cabonal Beeoimsblionslif e Mo Rin s Sl iR B RGE s537 The
process @meaAslASHG pobystiréicBrolyadiaitepdlmet of biolelahdad® then@IpitlsEt ON

stabilizer is an agrochem cally active ingredient in finely divided form
38. W predd#®sr-for maki ng an aqueous |iquid di spersion concentrate
incorporating at |east one agrochem cally active ingredient conprising the
steps of: 10 a. dissolving or suspending at |east one agrochem cally active
i ngr edi epd. | NThe sovhpdsitn affclamt I9ewvhoRim@Y) cempodey ARurddrepaxy adsat pdlgmsol vent
optionally containing a. non-porous. particulate mneral and optionally

cont ai ni MGt MERRred B sUTMEARAPOEY Frsbi fetectadd AT 41-and BYYCROSHiSi ROMEIL i d

sol ution ens)| i &wﬁﬁf% j 19 Ll il rdal solid
enulsionmg %@#%?Egﬁhgﬁﬁ&%%%ﬁﬁﬁxg nec a#%ggPkggﬁggpf%ﬁ&gﬂF?f%?%%?ﬁ?glforn1an
emul §5 onpmrhayaind ss@indaiyamioes swshansddts, eyrdamide, dappldpamigeheat to

evaporate the vol.atile sol yent t.o produce. an. ous. |i jd di spersion 20
PP LT e A A b RGO o m A
i ngredi egthiqag @aﬁ@&dt@bﬂ@ﬁn@@&ﬂ@oﬁ&e@b&i@tp%c&o@staﬂdhﬁixﬁuég‘ @eRopf the pol ynmer

8]
particles . 9.” A process for making an aqueous |iquid dispersion
concentrate incorporating at | east one agrochem cally active ingredient
at | east one

conpri si the, steps af: a. dissolvin r su ngdi.n
cor behent al PSSR an g At e R LR Rp T RS BppER o1 oner
opt i mnal polymenpaaticledgith nitan dp@k@eShepagdnl ICadal0® micraikal and optional |y

cont ai ning a non-cross-1|inkable nobile chem cal;
28.  The composition of claim 1, wherein the colloidal solid comprises no more than

about 80 wt% of the dispersed solid phase.

25 29. A method of preventing or combating infestation of plant species by pests, or
regulating plant growth by diluting an effective amount of concentrate composition
according to claim 2 with an aqueous liquid carrier selected from water and liquid

fertilizer, and applying the dilute composition to the plant species or locus thereof.

30 30. A process for making an aqueous liquid dispersion concentrate incorporating at

least one agrochemically active ingredient comprising the steps of:

a. dissolving or suspending at least one agrochemically active ingredient in a liquid

curable, solidifiable or polymerizable resin optionally containing at least one non-cross-



30 b. conbining said solution or suspension with an aqueous |iquid
containing a colloidal solid enulsion stabilizer and appl yi ng nmechani cal

agi tati orweubfi/weent to forman emnul sion of said sol uti @0TAS269pBRS] ON;
and -46- 5c. cooling the enmulsion to solidify the di sperse phase and

t her eby produce an aqueous liquid dispersion of polyner particles that
contain at | east one agrochenically af#ive ingredient and a colloidal solid

di strjbuted. at th urface of the polyner particles . 40..Th rocess

S corti i Rone g G cofoniies BRNEE & sPurors Pesicni g o

10st abi | j#iRjnally cSfhiBRQLHFAR 6@ chl.ack, netal oxides, metal hydroxides,
netal carbonates, netal sulfates, polyners, silica and clays. 41. The

process according to claim38 or 39, where the colloidal solid enulsion
stabilizer_is.an agrochem cally active ingredient .in finely divided form
a2 The- Fresuiilis SEUBGIARY ool i MEGEPL B R fige U BF Gl %o 1 0
ermul si onsctidalaml1siée btabfiyeiddoplibRaE I@idi¢# dutiSOideaPaibdppYyi R metmiou se, in
a way that allows it to react chenicalLy with a cross-1linking agent that
may tbhnprgiteson Reffigisnytodprn ap ceutsias of sgid sehioner supentionidddd t hr ough t he
continuous phase. 43. The process according to claim 30, 38 or 39, wherein
the conti nuous phase is water and the colloidal solid is a hydrophilic
funmed si t.ict@ctingdéure, BbEdificat@ss pptyodribiatign ddthe rainmo3BoddB aaraq@&uswher ei n t he
conti nuouys phase 25conpri ses water and a substantially water-mscible,
non- aqueléﬂ}gg Kisgefsien oA pabyes peféuC[eé Mdagh cantaiy af lsash opg arepiMicR lr dski¥e sili ca.
45. The PLAGRSSAAFL5IMIRY sbd GisRibMedls S thPS RleP pigieg ONt i nuous
R SR Rty b el P e

phase is tion of xanthan polysaccharide in e coll oida
solitbis kaolin clay. 30 46. A polyner particle conprising at |east one

t hemi cal | tive i ient that is.either. h |
hon- oo bnaodt §ORSEFTREE SR o o s B PG e o B S SRat 1 tho
form of  genmixBRy, Wolyiiddysthed) pBRatid, @mitﬁﬁb‘[hs’é\’gﬁéﬁdlﬂa_ahb%o%&t&de surface

regi on of such particlé conpri'ses a colloidal solid material, and
optionally 35conprising at | east one nobile non-cross-I|inkable chem cal.

32.  The process according to claim 31, wherein the polymerizable resin is a

20  thermosetting epoxy resin.

33.  The process according to claim 32, wherein the epoxy resin comprises a
diglycidyl ether of bisphenol A, glycerol, polypropylencoxide or resorcinol, or a mixture
of two or more of these ethers.

25
34.  The process according to claim 32, wherein curing of the epoxy resin is

accomplished using an amine hardener.

35.  The process according to claim 34, wherein curing is accomplished by using an

30  amine hardener comprising a poly(oxypropylene)diamine.

36.  The process according to claim 30, where the colloidal solid emulsion stabilizer is
selected from carbon black, metal oxides, metal hydroxides, metal carbonates, metal
sulfates, polymers, silica and clays.

35
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37.  The process according to claim 36, where the colloidal solid emulsion stabilizer is

an agrochemically active ingredient in finely divided form.

38. A process for making an aqueous liquid dispersion concentrate incorporating at

least one agrochemically active ingredient comprising the steps of:

a. dissolving or suspending at least one agrochemically active ingredient in a solution of a
thermoplastic polymer in a volatile solvent optionally containing a non-porous particulate

mineral and optionally containing a non-cross-linkable mobile chemical;

b. combining said solution or suspension with an aqueous liquid containing a colloidal
solid emulsion stabilizer and applying mechanical agitation sufficient to form an

emulsion of said solution or suspension; and

c. applying heat to evaporate the volatile solvent to produce an aqueous liquid dispersion
of polymer particles which contain at least one agrochemically active ingredient and a

colloidal solid distributed at the surface of the polymer particles .

39. A process for making an aqueous liquid dispersion concentrate incorporating at

least one agrochemically active ingredient comprising the steps of:

a. dissolving or suspending at least one agrochemically active ingredient in a melt of a
thermoplastic polymer optionally containing a non-porous particulate mineral and

optionally containing a non-cross-linkable mobile chemical;

b. combining said solution or suspension with an aqueous liquid containing a colloidal
solid emulsion stabilizer and applying mechanical agitation sufficient to form an

emulsion of said solution or suspension; and
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c. cooling the emulsion to solidify the disperse phase and thereby produce an aqueous
liquid dispersion of polymer particles that contain at least one agrochemically active

ingredient and a colloidal solid distributed at the surface of the polymer particles .

40.  The process according to claims 38 or 39, where the colloidal solid emulsion
stabilizer is selected from carbon black, metal oxides, metal hydroxides, metal

carbonates, metal sulfates, polymers, silica and clays.

41.  The process according to claim 38 or 39, where the colloidal solid emulsion

stabilizer is an agrochemically active ingredient in finely divided form.

42.  The process according to claims 30, 38 or 39, where the colloidal solid emulsion
stabilizer may be surface modified isotropically or otherwise, in a way that allows it to
react chemically with a cross-linking agent that may comprise the polymerizable resin or

another agent added through the continuous phase.

43.  The process according to claim 30, 38 or 39, wherein the continuous phase is

water and the colloidal solid is a hydrophilic fumed silica.

44.  The process according to claim 30, 38 or 39, wherein the continuous phase
comprises water and a substantially water-miscible, non-aqueous liquid, and the colloidal

solid is a hydrophilic fumed silica.

45.  The process according to claim 30, 38 or 39, wherein the continuous phase is a

solution of xanthan polysaccharide in water and the colloidal solid is kaolin clay.

46. A polymer particle comprising at least one entrapped agrochemically active
ingredient that is either homogeneously on non-homogeneously distributed within such
particle or is present in the form of domains within such particle, and wherein the outside
surface region of such particle comprises a colloidal solid material, and optionally

comprising at least one mobile non-cross-linkable chemical.



