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FORMULATI ONS The present invention relates to
physically stable oil dispersions. It also relates to

w@20menbsl f or activating bentones that are desP@ne#2G08/001983

use with |ow polarity organi€lsystens. It also rel ates
to physically stable oil dispersions conprising said
activated bentones. Nunerous fornul ation types are

used in the agrochem cafoRIAWUSATIONS he choi ce of
formul ati on type depends on various factors, including
t he physical properties of the active ingredient

fhg r%%sf Igtl}‘l\éerlil 1(cj>|n§ ates 'F]ol }Fr]hs srcaﬁy ﬁa%l ﬁgl:lsg)g szc{ql’sls ?t aHso re?ates toa

nhetlgredr ecrttvetmgr B@Moﬁs&h@aﬁ@dddfgﬁé&l forfue¢ Withabw @otarit brdahie
i nclusion of adjuvants that are generally oil based

S¥giRIRs- o alsa relates tq physigallp stakle oHtdipsrsions £ABIPHSINE SatsasHYated

bgﬁgﬁeexanple hydr ophobi ¢ oils and surfactants). In the
sence of an anti-settling system oil dispersions

are prone to sedi nentation. One type of anti-settling

ste organi c systeps uses Qqrganocl ch as
I\ﬁl@mrﬁ 9Hn%t§tl%fd'r3r% YELsedin thedeeg eﬁ@cai i % e ghjee of
SRR RN ERds or TSRO EAcRYS n?JhF‘d H? Pﬁ%l‘}ﬁbrlﬂérﬁl‘:s of the
onfte ¢ e

smectite, heCtorite or nontnoril
actr\gangwdlayt itsslfp r@b&lrsmjsmys are patticulgrli yskrfobfw foronudateons

otk P el e BB |11 2B YrE A FAALonS forthe
nféﬁﬁﬁﬁltdflhldﬁlv‘ﬂm% Ithdd aRe ssRay Sil '!Sﬁ%d%uclpﬁé’ cHaBRFHNGE Bdhetration

t akes the form of aggl onerated platelet stacks. In

efrageing compowdsi(6n examnale hydraphelie oils arfd syrfactasts)i t h good

gel strength, it is necessary to both disperse the
organocl ay and add a chem cal activator. If the
Iriothg abseateyf arsantiobetiidl kydém pET sigsbraonscdie prah@ltd ¥edimentation. One
actlvated the result is poor gel strength and hence

type of apfhryedt tslgrsygteabfpr Ptgymersysrtn@s pies QtasROCkye Sudypsdhentpmes, as
a%iﬁt/éé%ri aﬁin lé)lné}%d rﬁ‘eo‘? g%%h%of Qﬁ{g@h@rﬁ?ﬁ ¢ hide from

ay ge tre physi cal”’st'a
natural smectite, hectorrte or montmorrllomte clays. The organoclay is prepared by

reacting hydrophilic clay such as smectite with quaternary ammonium compounds, so

that it becomes organophilic, and therefore compatible with non-aqueous media.

Dry organoclay takes the form of agglomerated platelet stacks. In order to function as an
anti-settling system with good gel strength, it is necessary to both disperse the organoclay
and add a chemical activator. If the organoclay is not well dispersed or chemically

activated the result is poor gel strength and hence poor physical stability of the product.

- The degree of activation of organoclay is closely correlated with clay gel strength and

physical stability.

The molecular-scale detail of the process of*‘activatior’ of bentone organoclays is not fully
understood. However, the manufacturers of bentone recommend various polar species as
suitable activators of bentones, including propylene carbonate, aqueous methanol,

ethanol and acetone.
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The nol ecul ar-scal e detail of the process of

"activatiori'ofbentone organoclays is not fully
waaweneend. However, the manufacturers of bene@neB2008/001983

recomrend various pol ar speci2s as suitable activators

of bentones, including propylene carbonate, aqueous

nmet hanol , et hanol and acetone. GB-2, 067, 407 descri bes a

d}B-QLUGd 4fOQ Idebdrides M@l BeRdhREPsbehdiopab deehehleddhloil stabilised

stabi | i sed usi ng suspendi ng agents such as organically

usmuswmdmgagsnts sieh s orgpnrally swadifindsc1#ysuiER - Ksrdeseibes fluid

ng ng%l%)ﬁl pr}‘lesqn(%l?' ﬁ'@ daF’su%gttlthEeH £k ugn%as?abﬂ?glgg% of the suspensions

€ suspensions using Sl
Sigisiitas, |o)bt1bﬁh1@ﬁﬂbbmatﬂaﬁﬂn wiith for gingplnidip behtosites. GB-2,008,949
bentonites. GB-2,008,949 descri bes a fungicide

dgscsibes a Bmgiidadipgarseddn ﬂ@aﬁrq%r@pa medyy iqgsthepwith organophilized

0
oAl Sfip Rl tnlnfnEah] Dihfh LR Be@Tefifnces
ddssibes thesis¢ bfernsleifiefs ianhd Hirhukatiend, nohdef themridchiseonsy to
none of them di scl oses_how to activ or ganocl ay
apivase#} eRpanqalngIaghieyn frpl agewofﬁm phytical Stabilityy y.
There exists a need to inprove existing anti-settling

systens, for exanple for use in inproving the physica
Themisixisty ynecslitonageves existing anti-satding syﬂtemhlfmmoml@for legnn

BofR e hEPaeaan by R Sl iaf L BIRERRR B prgpprics of

ofl WSPREIR And 01 GR§Pehsibe SorRakrated. UrtRteind 6H$11§?)fers‘foﬁhl dhcompasses oil
concentrates. Surprisingly, it has now been found that

suspesprRCcaricenfzatesons dikyeask formas ef saydscongenteditse for use
with I ow polarity organic systenms can be activated by
certain emulsifiers instead of polar species. In these
Satprishiglyg fshas aowi beah faumdhlyat émsdrae Sitatisns; dantors ullays suitable for use
anti-sett|ing systems that have bg)t ter physi

wathp 1 nofagity Agganicy stese SaRBYRLVaTed §¥ %ﬁ%.qmwl§9 1808 isigad ot polar
;?é%lémlﬁ Hakd Qfha §1'1§1 ctﬁ/aﬂela@? et fGidrs can dﬂ%@ulpfnec]'}ﬁrktetthng systems

nvention av0| e nee or the traditional chemtca
theac ha'nmﬂieﬁelsp}(}fs[dahstalabwws{ os extendes! sporagey/statribty compared to
car honat.e Fconnended by the organocl ay

aCHRIPALENE A PLlar 8pSFISS enul sifiers are often added to

fornmul ati ons anyway (see for exanple GB-
The present invention avoids the need for the traditional chemical activators (polar

species such as propylene carbonate), recommended by the organoclay manufacturers.
Since emulsifiers are often added to formulations anyway (see for example GB-
2,067,407), the present invention provides activation of the organoclay throughithe use of
existing formulation components. Accordingly, the invention provides additional

benefits of reduced cost and simplicity of manufacture of oil dispersions.

According to the present invention, there is provided a method of activating an
organoclay stabiliser, which organoclay stabiliser is suitable for use with a low polarity
liquid, comprising mixing the organoclay stabiliser with an emulsifier selected from the
group consisting of alkyl ethoxylates, alkyl ethoxylate phosphate esters, alkyl sulphates,
alkyl ammonium salts and castor oil ethoxylates, under high shear conditions in the
presence of a low polarity liquid. Details of organoclays that are suitable for use with a

low polarity liquid can be found in the technical bulletin published by Rheox in March
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2,067,407), the present invention provides activation
of the organoclay through the use of existing

W0 200004281 on conponents. Accordi ngly, the inveP@T/6B2008/001983

provi des addi ti onal benefits-8f reduced cost and
sinmplicity of manufacture of oil dispersions.
According to the present invention, there is provided

@9%&@% Rhesl6EicMalddNT e Prodn &8 BRFAplicaicR Mihe @lkyl ¥hlik Bf the
qanoclay stabiliser is suitable for use with a | ow

sifipt pay bmmdchamgthsstwghtrphalm gr biaachsdgandombaituted or
S r selected fromthe group
un(%'ﬁ sug ?(ngll\’*f}ab@l E)?Iuné §§%Vf‘§t es, al kyl ethoxyl ate

phosphat e esters, alkyl sulphates al kyl annonlum

sal ts and castor oil ethoxylates, under qh shear,
Thsrienms wHyatjof and dciiyating rfefér torthe farmation B2 Belstnctyrs ig the clay.
Details of organoclays that are suitable for use with

a low polarity liquid can be found in the technica
Anibigeidchaypstdbifiseh ddit sysulthisio Xori use Mithad®$blarity liquid is an

entitled ogi cal addij tives cts nd
ongAiGad m@fgfg eﬁ?élt%wmm& % mﬁ)ngaﬂo itg 5TAYs i heglaympyst be
olf“g'dn?d'é}'l e dﬁbéf 18 BeHK it &&%_ilﬁdt;xggk éflh%hfﬂab% f&ﬁl@@ ﬁh?r%am@ﬁgadla

substl r unsubsti Suitably 1t 1s
FRuntberp thei arganedlay Ftabiliser must be one that requires chemical activation to achieve

te "actiyvatiori'and activating"refer to the
gPBégéﬁﬂﬁﬂg%f a gel structure in the clay. An

organoclay stabiliser that is suitable for use with a

low polarity liquid is an organically nodified
Adowpolasity Bawd mayebeorsedipnthawrventiomi Far expmple tirp Hquidayay be a

dﬁm? 8{ x%ér%?;ﬂ foo al§u¥taﬁ% %' %an?c m&%a % deI r}nlgg a? %ﬂg%h erl'le‘}al oils,

use I n ant c

aﬁpl@ﬁ:ﬁ@ﬁh@ﬁuﬁsﬁb&)dahs eHeplis hncb@hﬁm S})lﬂh ABuitadhthe €guid is a mineral
chem cal activation to achi eve %pod gel strength Any

Orléwlp%ﬁ Hrspray 1 GUNG Idlge eaatexs ebthisinydionnd e éﬁusmcmhave a
?Bﬁbﬁ/ WhGe bb i'H Qrtg:@éré)ﬁm? aPRtASE 0t 1 uidd Iﬂgﬁtfﬂne&’%ove
eorgan mS|a|n ude m nera Irit

Omnmrsesly adiqhisl, 1s abn saihtoi lave @i poldsty \hh:eramte ,prdp@rtiearaee gingllar to
ner

t}vg\%lg HF ggrp | r%{p’:ﬁ, %Ipl k%y te({;a}ggesfeﬁf (ﬁﬂ Qije&%wiﬁrs»pylﬁm g ycol dibenzoate

of BYISBIsb 200. SuitdtiiadowSHodRitd ofl & SiRMBatthak QWidIQAE ténktant less than
where its properties are simlar to those of the

215i qui ds nment i oned: above.

The organoclay stabiliser must be suitably dispersed throughout the organic liquid to give
the required gel effect. Suitably dispersed means that the initial aggregates of clay
particles are broken apart. This is usually achieved by use of high intensity mixing, such
as that produced by a mixer of the rotor/stator type such as the L4R model from
Silverson. High intensity mixing is associated with high shear. The person skilled in the
art will be familiar with suitable equipment and processes to effect suitable dispersion at
the desired scale. Typically, for the present invention, high shear will be achieved by
mixing the organoclay stabiliser in the low polarity oil using an appropriate high-
intensity mixer at a tip speed of greater than about 2.5m/s in a laboratory, or scaled up
appropriately for manufacture in larger quantities. In one embodiment of the present

invention, the organoclay stabiliser is mixed with the emulsifier under high shear
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Conversely a liquid is not said to have a | ow polarity
where its properties are simlar to those of, for

we@x@aodesl met hyl ated rape seed oil, ol ei ¢ aci dPCT/GB2008/001983
di propyl ene gl ycol di benzoated4er Sol vesso 200.
Suitably, a low polarity oil is one that has a

dielectric constant |less than 2.5. The organocl ay
cOhdiiohd Var@fﬁ o Gt ﬁ%ﬁﬁ&gle/ i RRAGA QQRt A raQHQ&!?)@éﬂ of A1 %east
organic tiquid to give the'required gel effect.
Xhmitsabl y di spersed neans that the initial aggregates
of clay particles are broken apart. This is usually
achi eved by use of .high intensity m xi ng, such as that
HhesigeRd Y vﬁ’ldﬂs&ﬁ‘ffe&ﬁt d1ii8ed 1RO bEST RUAM td AR a WehtoRs clays in
the L4R nodel from Silverson. Hgh intensity mxing is
agegduicamdth the preséritgiveskiemr . The person skilled in the
art will be famliar with suitable equi pnmrent and
processes to effect suitable dispersion at the desired

MRS thox T JHbdsaBatinYay Bedlisell v thR fpe&senttinvéitioAthavda cdtb@i chain length of
shear wll be achieved by m xi ng the organocl a

feap te 3G andifiom héo PQathplshapxidg uaits. Sydtehly, the alky! ethoxylate has a
caiBh %R£lh %ﬁﬂqglglgﬁrptly}é ?,i)%/anlwnﬁ%gﬁ FZ(%(I)C? gt:hg[%m% Bﬁﬁg uﬂftf. lé/[ore

greater 't ry, or scale
sumalﬂjaph@ﬂkyl&ulaiwlétehmwmmdhahﬂehgth loéifiger 1@toal®, ahd fem 5 to 6

i .on odi nent of t reseptw LNventi.on e . )
Q}Y&é‘ﬁé’é g T prasple lﬁ%%%% Ay (arignh) iﬁ? pegson skilled in
tl’llar‘g'%voﬁ‘l'(iq;é aBlag rreadﬁ?%@&lbtt duRBSle Y1 &ﬁb)@ﬁﬁte%lé&ﬁés that are soluble

produced by a Silvefson L4R at a’tip speed of at |east
iR losnpalaritgrhgusisf i ers from vari ous different classes
have been found to activate bentone clays in
accordance with the present invention. Al kyl

kNN HabSpHoiFHatéBerd ehat! 5RY beMiséd iR tBE BEEEI! ihvenaoh hark a
have a carbon chain length of from4 to 30, and from1l

capon ohain fpigned fssen deo 3A; qrgl fromil tta B0 gthylane ogpq@wmts Suitably, the
Sy LTS SRR, EB4 PR o AT 107 o 21
10 laehyddnk yikide tunaxy Mrire sh&hly@thbaﬂltm BthoRgliate presphidie esterfhiao mcarbon
c}}a6m tle(zlg,v,tlhséf f?or}r(lj IBrt(? 15 5and fro?n 5 to 7 ethylene oxide units. Most suitably, the
alkyl ethoxylate phosphate ester has a carbon chain length of 13, and 6 ethylene oxide
units (for example Rhodafac RD610" from Rhodia). The alkyl ethoxylate phosphate

ester may be a mixture of mono- and di-esterified phosphates.

Alkyl sulphates that may be used in the present invention have a carbon chain length of
from 4 to 30. Suitably, the alkyl sulphate has a carbon chain length of from 8 to 20, more
suitably from 10 to 15, and most suitably 12 (for example Empicol LZ™).

Alkyl ammonium salts that may be used in the present invention have a carbon chain
length of from 4 to 30. Suitably, the alkyl ammonium salt has a carbon chain length of
from 8 to 20, more suitably from 13 to 18, and most suitably 16 (for example Arquad 16-
50™ from Akzo Nobel). The alkyl ammonium salt may have one or two carbon chains,

and typically includes methyl groups to quaternise the nitrogen atom.



10

15

20

25

30

et hyl ene oxide units (for exanple Emul sogen Mtmfrom
Clariant). The person skilled in the art would be able

wo oveetsl y sel ect suitable al kyl ethoxyl at e neCECBR@8/001983
that are soluble in low polarbty liquids. AlKkyl
et hoxyl ate phosphate esters that may be used in the
present invention have a carbon chain length of from4

¢R103Qil etk ylakddthak nia blised hythe peesentiifeentih have from 1 to 50
Sui tably, the al kyl ethoxyl ate phosphate_ ester

ethylensroxedeaunits| SuigatHy.che easimnog eth.pxz'tﬁte hasdrom éﬁw@% sth:ibme oxide
ug{ltgoxy ne Oéllbﬁr it H%]yaf%ém ZMQ& ) %Hlé{ e%g tulﬂﬁs aM&‘é fultab{y it has from

éster car on chain

RftolB Qm'\)/lbl&letoﬁndb&ngl&n ISi’Id‘stIf1 Qﬁ‘llaElyt theEasibthl ethexylate thas from 34 to 36
units st .suitably, the al et“hxlate osphat e
eé@tl@nc axide its 450H SRATBPE SHNAS 91'\41 %waerga tﬁyl ene
oxide units (for exanple Rhodaf ac RD610(tm from
Rhodi a). The al kyl ethoxyl ate phosphate ester nay be a
A% ix twelleknofvnto tiee-peasont sklilled st dreiabt, det qiydemhatdesvalwdsidgbcribed
ul phat es that nmay be used in the present invention
QVeTs KRBV n | ength of from 4 to 30. Suitably,
t he al kyl sul phate has a carbon chain | ength of from38
to 20, nore suitably from 10 to 15, and nost suitably
The pésont iexentioh alseripiladds nhiX(ures of emu&slﬁyns fermaebmating thaprganoclay

3R R o PO DY ATFYsorvd o

M&ﬂé}éhnwmmx@ Mhadde of s @n@laifibnre faédied ﬁalgtthosafdeﬁcrm above.
to 20, nore suitably from 13 to 18, and nost

MQﬁt switably, 28 of mer@%aﬁw@rweémw 1o thgsedgyritied gheyg g one
ehl%gg %en&ﬁgieaﬂl%g ﬁﬁg@ﬁéiﬁﬂ%@l ﬁnec sg?@%’rrlgoﬁd?ﬁ agtgogglggthoxylated

vijthad giolds eehyldne omder\xalmrusad ﬁmoﬁmnzaroncwﬂth methykyiophamte
that may be used in the present invention have froml
to 50 ethyl ene oxide units Sui tably, the castor oil

Qﬁf%h%ﬁbpéﬁlo‘y ﬁrgﬂs f g{%ﬂ%ic@f‘s@aﬁ?ﬁiﬂﬁ thkYebSlting oil

re sult y It 040 ethyl éne oxide
dispetsion, isoelketedud t@tﬂnyoum oﬁasuhﬁmu@aﬁ i gela@oretolil¢ ameunt of
oXi d

oRanno ey Rbserratenty T BHL b BRI wreRbasi Sh Fiahy from
absRapt Olo H6SO0(6 By wiefddid SitBST e ratio of emulsifier to organoclay
stabiliser is from about 10:1 to about 1:1 by weight. The most suitable ratio of emulsifier
to organoclay stabiliser depends on the specific emulsifier and organoclay stabiliser used.
For example, a suitable ratio for Emulsogen M™ to Bentone 38™ in mineral oil is about

7.5:1 by weight.

The present invention may also comprise adding a polar activator to the organoclay
stabiliser. The addition of low levels of polar activator in conjunction with the present
invention, may result in improved organoclay stabiliser activation and physical stability.
The amount of polar activator is suitably less than that recommended by the organoclay
manufacturer (which is, for example, 33% by weight of dry Bentone™ for propylene
carbonate). The amount of polar activator can be up to 20% w/w compared to the
organoclay stabiliser. For example, the amount of polar activator is suitably less than
10% w/w, suitably less than 5% w/w, more suitably less than 2% w/w, and more suitably

less than 1% w/w compared to the organoclay stabiliser. Some emulsifiers include small
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As is well known to the person skilled in the art, the
et hyl ene oxi de val ues descri bed above are average
wa@ 200006428The present invention al so includes nPXL/GB2®S/001983
of emulsifiers for activatingothe organocl ay
stabiliser. Suitably, at |east one of the enulsifiers
is selected fromthose descri bed above. Mre suitably,

ARuAtstOTPO120 Bifecs shéteasewatks i THepdforeathe totel aa68d of pelar activator
t hose described above. Mst suitably, all of the,

paepanisi fhessum efrthe palapactivator fhapistaddeh apd any pelar sseigs thaf are
pg?&g? H‘Fl?dérﬁﬁgltﬁ’er the present invention excludes the
| .

[ soocfyl al cohol ethoxylated with 6 noles
et hyl ene oxi de when used in conbination with
met hyl t hi ophanat e.. The anpunt of activation,

T@@rt‘?‘@%%%ﬂcﬁﬁatﬁh%?ré 19 2 golgsple thaf in¢apphs of éstmaslpa ¢heqrganoclay
sfit'bﬁ%@f S BB it formb &l g &ﬂmﬁf}e th& e@& B ke ?F[Hét@infthg brt will be

use relation to the anmount o organo

fahdiar withehe ywreedpolar adivatarasuch as metirnbk |pf0p:-yﬂerte®arbonate and water
orqanocl ay is generally fromabout 10:1 to about 1:10

i Suitably, the ratio of ermulsifier to

organocl ay stabiliser is fromabout 10:1 to about 1:1

by weight. The nost suitable ratio of enulsifier to

The geasoutlinyensiva bptivnadly campeisessddimgtarglyen @thef | Ehe presence of a

S ShS Sl RS BRS sBhARLA G any it seo

eBRNAN Be IS Tﬂarﬂléhliﬂyﬂﬁﬁtable% brop?leﬂ@@llyboﬁrbﬁ}oixomyl ether (Arcosolv
ht. The present invention may al so. conprise

PaBlé . arhegatie ohglypokether fromgrrekytabyliser ihatyvedy 100Thté> 1700 by
v&?e%{tt 50 b% Q‘f{h lrﬂ@ h S0 9110 Lvangx%tsh}@;@ru isrhbout% 1 w/w The

uncti e presen I nventi on, nay res

glyaspr ahednoyr gnaddet ay additdm foi o8 énisteadtof dat padar atidatphy si c aI
stability. The amount of polar activator is suitably
| ess than that recommended by the organocl ay

Tﬁ@%{é BOHHIER b dWRbA B U orb Rloc By 31811 Rer 2RO A¥ce18 tediPeratiire

dry Bentone(tm for propylene’carbonate). The anpunt
defendenitalf ativatiat srcondurtdsoat mnpanatgﬁ%m}/ow t‘,’ij’fﬁpalge]cbtmture 1s not

f%g}%g?lrngﬁﬁlg%? & {s?xa?%‘lﬁiea E)Bﬁ:lglto &ggtxﬁggr?r abtoxbee ﬂxer%re actlvatlon
suitably takes place at about 15°C or above. The higher the temperature is, the faster it is
that activation takes place. The faster the rate of activation, the better the gel structure
that is formed, and better associated physical stability of the resulting oil dispersion.
Therefore, activation suitably takes place at about room temperature (i.e. from 18 to
25°C) or above. More suitably, activation takes place at about 45°C or above. Most
suitably, activation takes place at about 60°C. Suitably, activation takes place from about
60°C to about 70°C. The use of elevated temperatures may bring about manufacturing

benefits.

Any suitable organoclay stabiliser may be used in the present invention, as long as it can
be used in a low polarity liquid. The organoclay manufacturers provide a guide as to
which organoclays are suitable for use in different media types. The organoclay
stabiliser used in the present invention may be selected from the group consisting of
organically modified bentonite, hectorite and smectite clays, for example tetraalkyl

ammonium bentonite (for example Bentone™ 34), tetraalkyl ammonium hectorite (for
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10% ww, suitably less than 5% w w, nore suitably |ess

than 2% w w, and nore suitably |l ess than 1% w w
wa@eopaoesi t o t he organoclay stabiliser. Sone PCT/GB2008/001983

enul sifiers include smal | amouhts of pol ar species such

as water. Therefore, the total anount of polar

activator present is the sumof the polar activator

ck Adiplei Benathd 0038 atetracillyyl o) pamspaiuneberitdidte (forexpnpledentone

in the emulsif ers. The tern1%olar activator refers to

SP Mol Bspicaethsa, Besians Lk a¢ Bapienerat 1990) alleylary! ammonium

SR b PRSI N Siafiy, P FaeRofy ablicr i pelected

fiaen fregrdupadonwistitg o ftetramieyl annpoiiam bastonita ttetraalkyl gmmpnium

REGRD A et AT L e AT PEHOBR | by Mgy sabiliser is
t@AL I aRn B PbeRERES -SulBBlyPhe $EE8cIaY s@bliks G tet@hIRGT
%urpﬁgr | Stability of th I

I mproves physica y e oi
adinsqréurs ihectoritan Buitably athe erggngday stebiliser isrtejratdkylgnd) ammonium
bPartj cularly suitable is propyl ene glycol n-nonobutyl
ERIABYC-(Ar cosol v PnB(tnm)). The ratio of glycol ether to
organoclay stabiliser is between 100:1 to 1:100 by
weight. Suitably, it is from10:1 to 1:10 ww. Mre .
Aggprdiitg tp the prepent giysntiorpthereip provided agihysispllestptle ofgyspgesion
added i n addifion : j f o Tamid
cBpFine B SRR B P U SRl rof (5 WA g polarity liquid; an

eid?fuwi%@leﬁyteé }ﬁ@hi thie gedupt cokisistiny afcdkyl ethoxyiaess adlkylethoxylate
ependent. If activation is conducted at tenpe ures
phetre Esers, alkyby e ctlylammonm sefs. 12 catipl 9 Fhetiftes; a low

P .aﬂfgi%ih;sdn%rsgﬁg cmﬁgnetn@ AP RULL R0 iARMMe in the low polarity
erefore, activation suitably takes place at about
libldCwhereabihe ergafibelay stgbidisertif ectiveteddryahe methiod defihed above. A

S{ll%zatn?é}lgrg};ﬁlg hq%bg?g%gg% g&@&k&sﬁ atps:qgu%glétpl-@ ﬁe&%@&?ﬁearity liquid
at PRtC hst SredbBflan h DO0HhEN. BEROsiiAbRA siikmtisd insoluble solid

stability of the resulting oil dispersion. Therefore,
camppneats wafid in thalprgsentireention eee asolubiditit inthelpw polarity liquid at

enperature, (i..e. om,18 to 25C) or above. More
2@6?3@3??¥m5@%?@gFgé%mggkes pl ace at about 45C or
above. Most suitably, activation takes place at about
6Q0C. Suitably, activation takes place froma

According to the present invention, there 1s provided a physically stag?euc}il dispersion
comprising an organoclay stabiliser that is suitable for use with a low polarity liquid; an
emulsifier selected from the group consisting of alkyl ethoxylates, alkyl ethoxylate
phosphate esters, alkyl sulphates, alkyl ammonium salts, and castor oil ethoxylates; a low
polarity liquid; and a solid component that is substantially insoluble in the low polarity

liquid; wherein the oil dispersion contains less than 20% polar activator w/w compared to

the organoclay stabiliser.

According to the present invention, there is provided a physically stable oil dispersion
comprising an organoclay stabiliser that is suitable for use with a low polarity liquid; an
emulsifier selected from the group consisting of alkyl ethoxylates, alkyl ethoxylate
phosphate esters, alkyl sulphates, alkyl ammonium salts, and castor oil ethoxylates; a low
polarity liquid; a glycol ether and a solid component that is substantially insoluble in the

low polarity liquid.
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600C to about 700C. The use of el evated tenperatures

may bring about manufacturing benefits. Any suitable
woe@anoesny stabiliser may be used in the preskCi/GB2008/001983

invention, as long as it can®e used in a low polarity

liquid. The organoclay manufacturers provide a guide

as to which organoclays are suitable for use in

di fferent nedia types. The organocl ay stabiliser used

in the present invention may be selected fromthe

The oilslispsrsiqnsis icprsidsredioghernhydically sighle Hinopypeissis AT pedimentation

t O ) it | f . .
p e e e
tAlet feralyhatbsiaomiedinentitasitto bedi, the atoex physicallBatabiene (liengil

38), . tetra(al kyl/aryl) amoni um bentonite (f.qr. exanple .
despaisione Asrpi dppersiopascamsideredyio Bophys as.%@?f%? L@E@tﬂr ng,syneresis
: 2 . i i ( o
oD AR i o B R RSO R P BT 25°0)

Thisabitypicatly charasteti sl tyothé preserich ef glass thandis by tvohwneofisually
tetraal k amoni um.bentoni t.e, tetrgal kyl oni um .
SRR ICE AP LR FEGSF R PIEH phofer i SR A 4B DD P gsion of the
i@éhii&?isbhg&ibﬁlﬁs&ﬂﬂ@ 6t rRdte BBl b8 lat todnt RhipRAdtiE! The same
ammoni um bentonite. Suitably, the organoclay, _
assestipidnt gEphyisicak statyilied dppliestontiavisibilive of anti-setlingsystamp pecording
the.organoclay stabiliser is tetra(al kyl/aryl)
t%ﬁﬁﬂﬁ?%ﬁ?%entonite. According to the present invention
there is provided a physically stable oil dispersion
conEr[sing an organoclay stabiliser that is suitab]e
The physicaliystable0l] ipgssions mey alsp gentain sgmeiallgf the optional

LOI% . Qr : isfing of alkyl
e@@h@&?ﬁ%ﬁ&?&“?Fgﬁfgk E%¥§ﬁg§g§%hosphate esters, alkyl
sul phates, al kyl ammnium salts, and castor oi

et hoxyl at es; | ow pq] ari liguid;, a a solid .
I%B@ﬁa%mmﬁwa@eipgygaﬁ Y g ri@rp?rﬁlgmog g‘l‘eeer?F“{ Fyeptigp does not
iRel@rstilcy. 11 quid; wherein the organoclay stabiliser is

activated by the nethod defined above. A substantially

i nsol ubl e solid conponent suitably has a solubility in

he | .pol [ L i i d. . )
T RO L bl B o RALF IR an o

dispersion with good physical stability is desired, such as paints, agrochemicals,

pharmaceuticals, cosmetics, industrial finishes, coatings and inks. The oil dispersion
may contain one or more additional components that are suitable for the particular use.
Typically where oil dispersions are desired, at least one of said additional components is

a solid at 20°C that is substantially insoluble in oil.

When the oil dispersion is for use in the agrochemical industry, the solid component is an
oil insoluble pesticide, active ingredient, fertiliser or adjuvant. Any pesticides that are
substantially insoluble in oil may be used in conjunction with the invention, including for
example herbicides, insecticides, fungicides, plant growth regulators, acaricides,
nematicides, molluscicides and the like. The oil dispersion may contain more than one

pesticide, at least one of which is substantially oil insoluble.

The person skilled in the art is familiar with the particle sizes for use in dispersions.

Suitably, the solid component has a particle size of from about 0.5 to about 50um. More



conponents useful in the present invention have a

solubility in the low polarity liquid at 200C not
w@e@aves28t han about 25ng/|. According to the pPEEEBR008/001983

i nvention, there is provided-&-physically stable oil

di spersion conprising an organoclay stabiliser that is

suitable for use with a low polarity liquid; an

sarmh?,i the s@lid coptppabsichal b paitichssigy dfUffort absitIttb AgowflOpm. More

al kyl ethoxyl ates, al kyl ethoxyl ate phosphate esters,

SHitRS1y, the FCHH%/Q"@&OHE‘I“WF 2 ARSI %A YdTars aboid te 4BewrHaY|

et hoxyl ates; a low polarity liquid; and a solid

conponent that is substantially insoluble in the | ow

Thelsabstantially @iliinsolwtie pestinide iwesuitablydiekepted Stonnthe@now comsisting of

| ess than 20% pol ar acti vat or w conpar to. the . )

A IRy Terexpmpleselionias. ar amylircen uﬁg@%ﬂfs, imidazolinones,

. o, 1 i dei

B AR St By gl deid

deuivataiek;HPRID intskitoms,tfbr exalnple pikietmes; ynebnigetingidsaparbamates;

emul si.fier selected fromthe grou onsi sting, qf., al ky

oS eselns PuetitaR, o umieh A ol AR ReE epd fusbingfipsy Otner

chidbR A bBSIcidRk it arMIMAN1Y mrﬁaﬁﬁﬁaﬁi?ﬁﬁ GiP&ikSrsiOhd, such as those

et hoxylates; a low polarity liquid, a glycol ether_and

vehigtare qulstantieHi atl-ingeduble solic raaferals phrooin feppetatnse.avillpe clearly

| it insedible sl maerle PoIRY femp
hiecRp IR el b A TS Sibie 1 no Syneresis or

sedi nentation of the fornulation conponents is

observed faor a prol.onged period of tjne. The ] ong it .

Pagicalarlysputalle aiedisriicides e thesipssqlsHiforylyeat  The sytfonylurea is
. . i i o eidiet

PR LRkl ol S Aa Skl AR AR n

chlotittueorsethyh chlprsitfesing cinpswdfudomeyclasiltamuiren, ehweretsadfuron-

after 10 days at_, room.te ratur i.e. fr 18.t0
s, oS R Srasiyot R et dfipytsh Aiops fotSpguuron,
h2fos@ flr88 SnditiANmaZe RN fu¥d, Wi sYIhEHA! ibosufRRALARhyY K hR86sulfuron-
| ayer at the surface of stored material. Suitably, the

nuithyl dhetpelfigoomesiiylt wieosutfueam pxasulferophyamisalfipngnetbyle

for re than mont.h.at_raem t enper re. JIh
piSBhelra APt GR . Kop i SURE ML Epg f Bt iuron,
tifembilflrbi-yne®lyl i éul fedd, iighusorsineis1, ag flexyduligon, triflusulfuron-
methyl and tritosulfuron, and any salt thereof. Particularly suitable are trifloxysulfuron,

nicosulfuron, and salts thereof.

Particularly suitable neonicotinoids are thiamethoxam, imidacloprid and thiacloprid. A
particularly suitable carbamate is mancozeb. A particularly suitable pyrethroid is
deltamethrin. Particularly suitable HPPD inhibitors are mesotrione, tembotrione,

topramezone and a compound of formula I

(.
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to the invention. The physically stable oi

di spersions may al so contain sone or all of the
wopivomeBl enbodi nents of the invention descri bRCI/&BRMN8/001983

I n one enbodi nent, the physi<ldld1y stable oil

di spersion of the present invention does not include

silica. The present invention may be used in any

OISy suiRblk itE Aol Rrrddifdnddstslzol¥, feibdonstvlépeddnazole,

di spersion with good physical stability is desired, .

ryopiRonagolsand penoxsylese He pritisniarly pHablagobilign fsazoxystrobin.

cosnetics, industrial finishes, coatings and inks. The

oi | dispersion may contain one or nore additiona

T Geaipesitisn b the paésentsivl érmiohendyaypichilly @mtdin asilittle asabout 0.5% to

Typically where oil dispersions _are desired, at |east

agmanchras showd S eedly WelaHoH epthsactiye inmesiory: Stitapbodhe

cén@tbsi'tiﬁn %’ﬁﬁiﬁl@?&h@i oMo b0SAL AP Eeab R ﬁ&i\!e'in&&i@gf. g tRd dase of

I'spersion I's for use in the agrochenicaf 1 ndustry,

sulfenylodehs] tieosopgrositionisaitatily cortaing fromubtoel Q36 st/waif dach active

.active ingredient, fertiliser or adjuvant. Any

IpFEdicRt des that are substantially insoluble in oil may

be used in conjunction with the invention, including

for exanpl e herbicides, insecticides, fungicides, .

Apicardingyodhe presery ieentios, there i provided a medhmk for making a physically

| usci ci des and the like. The oil dispensio .

S T e PSS nptfing i rSinpe B SBBISHOR R yiabte for use

wigh :Slbbxsﬁtﬂﬁhﬁﬂfydiqhiﬂ; Qilbwipds@iy g ad; abenyisifiepseleddd fred thagroup

the art is tfamliar with the particle sizes for use in

cansigtinesifeley! eborylatssyalkyl w@%ﬁﬁrecp@m@%ﬁr&rﬁa\%ﬂ gulphates, alkyl

a%@'ﬁéﬂi&ﬁx%a 4 &t c?i%tof ot @h%?glﬂ{es;oanﬁ at s%hiﬁ QQHﬁ)oéQﬂ .mﬁt is substantially

resuitably, e soll onponent has a“particle size
indolfbl©m thb tust pdlatity liduaditand Giiving M @nsponeats lupdertHigh shear
solid conpone a particle size of. from abou

t 2t .
copditiens; Gptiopgbera & mgnis iogmeynyﬁnitlop ﬁgms ébcbvgsappfyl q&]élal?y to this

h& &ﬁitably selected fromthe group consisting of ALS
|n%| itors, for exanple sul fonylureas, sulfanyl ureas,
sul f onam des, i m dazolinones, _

Tg%ltp:r%egt;}fn%%{&éé %eg ngcgvﬁ rsk%f'?é( Xs!el of af %lqulsqﬁérl st etc{e\(ﬁ"rsdm fle group
consisting of alkyl ethoxylates, alkyl ethoxylate phosphate esters, alkyl sulphates, alkyl
ammonium salts and castor oil ethoxylates to activate an organoclay stabiliser that is

suitable for use with a low polarity liquid.

The present invention still further provides a method of controlling undesired weeds in a
location, comprising applying to the weed or the location a physically stable oil
dispersion, or a dilution thereof, containing a herbicide, in a herbicidally effective
amount. A dilution may be prepared by adding the oil dispersion to further low polarity
oil or to another low polarity oil with which the oil of the oil dispersion of miscible. The
application of the oil dispersion may vary within wide limits and depends on the nature
of the soil, the method of application (pre- or post-emergence; seed dressing; application
to the seed furrow etc), the crop plant, the undesired vegetation to be controlled, the

prevailing climatic conditions and other factors.
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derivatives; HPPD inhibitors, for exanple triketones;

neoni coti noi ds; carbanmates; avernectins; pyrethroids;
whe®anvaes; triazol es; mandel am des; and st r obP¢TIGBRE®S/001983

Ot her classes of pesticides-tllat are suitable for

formul ating as oil dispersions, such as those which

are substantially oil-insoluble solid materials at
Su'li(l llﬁﬂ}lttl%@eitﬂinLUoﬁipriAéd 4 crop S@dl’ﬁﬂrdltyus,lﬂhlde rg&tpwiﬂlehylutsl;] ofl @alm,
ski

ed in the art. Particul arl u le are
ohjEps Pemg st plgns fHd f(s‘l’%?és“&fﬂ‘%ﬂ%@{lﬁ %\§°ttef*h gilseed rape,

I L& dhendit
R P Y SR A e R éﬁ@%ﬁ%ﬂn ARl find vegetables.
Suithisly; tive crop-ie tdrfdrasschl or sul f ur on, C|nosulfuron

cycl osul famuron, ethenetsul furonnethyl,

et hoxysul furon, flazasul furon, flucetosulfuron,

Thk W@é&ﬂél tfé’dbﬁﬁollé&ﬁ@%é‘b(f)tﬁ Whocb@ié&%%tfs%@éiemmlample

i mazosul furon, 1 odosulfuron, isoSulfuron-net

Afgezsms uﬂlbpeaunmet‘lhqrta,. Brmtnssu Cyperon Dﬂgtthw,,thwméi;bf Loloon,

Czlzﬁlgé l%t I):%ﬁécﬁ;@tﬂnstﬁg%tlﬁha c%%)liltsf U¥%4, Sida, Soliva and

ﬁkghhmﬁ&'ﬂﬁﬂty[@bﬁﬁs’s Salbd, asrtixhbpRI U butilon, Amaranthus, Chenopodium,
t hi f ensul f ur on- et hy P triasul furon,

Ghrysoathamon, feling avomoue«ﬁ \Naspetiumysisapis, Solanum, Stellaria, Trifolium,

rif.lu h and tritosul furon, and any salt
p%ﬁg? (ﬂ$§$?ICLA %#y'suitable are trifloxysulfuron,
nlcosulfuron and salts thereof. Particularly sui table

neonlcot|n0|ds are thlanethoxa i m dacl oprj.d and

W‘Pﬁ"é‘éP Bpticifle i theil disRAreen i AT oRYLERa ReaRkgAEOR Zate of the
%Qrﬁnﬂvﬁ%icﬁﬂ& 8 k‘rﬁ id B9 %hzmﬁ'ic%: Bi@iblly fr8m 10 to 100 g/ha.

rin rtlcu SUIt | e HPPD i nhi bitors
are mesot ri one, tenbotrlone, t opramezone and a

E§$W§§§ﬂ§%of formula | (1)-Particularly suitable

A are di fenoconazol e, fenbuconazol e,
penconazol e, propiconazol e and penoxsul am A
part|cularly SU|tabIe strobllurln |s azoxystrobln The

ta| I|t abo t W- -
T‘é% 3 6\%7 gqi vas fc %rgg 3 {e?n gisat%rg-rcléaf?él%%f\pe%el at ambient
teﬁhﬁe&@bﬁeﬁndtﬂﬁed under high shear using a rotor-stator mixer (for example, L4R
model from Silverson), operating at 5000rpm. An organoclay (1.0g) was added while

high shear was maintained, followed by optional propylene carbonate (0.1g, if used),
emulsifier (7.5g) and optional glycol ether (2.0g, if used), in that order. The temperature
of the dispersion was maintained at from 20 to 25°C and the high shear mixing increased
to 7500rpm and maintained at this rate for 15 minutes at this temperature. The degree of
separation of the anti-settling system was visually assessed after storage for
approximately 1 month at room temperature. Anti-settling system formulations 1A to

1Al prepared in this way are detailed in Table 1.



conposition contains from1%to 60% w w of each active
ingredient. In the case of sulfonylureas, the
W@ o09p0ed28i on suitably contains from1 to 10% waI/682008/001983
each active ingredient. Accirding to the present
i nvention, there is provided a nethod for making a
physically stable oil dispersion, conprising providing
organoclay stabiliser that is suitable for use with

Ty, Fiqu PO ar T TRl IGHEE. @0 Other
?)I‘#EFSI@I er sellé%dt"g’gh\(‘h% mi he grijoup consisting of |al kyl
| at es, al kyl pthpxy| ajle phosphatje esteris, al ky _
s Iphates, al kyl anTDn um sal ts| and cdst or| oill = §i
et hoxyl ates; @and| a gol & Canponent| that is o | B | =
& | slbstantially|insol hleEnghe || ow pollasitly lliguids | € | %
2 =] andeNiging l% cpnpp@ehts| Edey| Pilg shgar %n.i {igns.g | S
= tComal "enimodrmem s Df dhes | rdjerd|i & descr2ied abeve = | €
< > >} . © [=] -
£ S| BOpEY 20| 1| D th é;néﬁhod. Jhlpeesern |i Memtiop | S | T
€ E| EUrgheg| pg pvide tgfe 2158 0P eyl & f|i & s‘aeut e | :;.3
29 - g%e R Eprs| S iy éf RkE| & nodyllafesE alkyl ¢ | S
= e yl at e| fhpsphat e%stgrg al k§i| gul |p&at|es, L ky? 2 3=
< ammoni um sal ts apd fast 8 et hgxyl gt es |t o |act i \eat ¢ = g
am organoc| ay| sthbilisg thgr ils sluitdble |for] us¢ mﬁ1Q: g
allow polarity |}quld.| TheMresient| i nventifon |still 2
fabhvrt bhaor | ne vyt Hoo! A P PR PR I - PP | H !
LB L LA [JI VI TS A et ymoudr Ul |9 CTjoTr 11 ”9 IMugsST 1T U
1A e $ ip alMotat|on conpri5|n3rapplying tlo tlhe Wwedd >93
1B | off ihe Tochaty pn B physj cal 'yl stfaklle oifl dijspgrsi ¢n, or <5
aldilutjonltherepf,| contajnijngla herbiicidd, iln a
1C | herbicidal | ¥ effpect]|ve anounﬁ. Axdi | utli on jmay be| X <5
nd and e a4 e, S H A ~ Ia H H H + £ +11 1
P SOy auur |11y TTCT Ul 1S UIT {[co—17al et " UW
ID | po%fity of X br to mnothel Ilow |p8llaritly oifl with|whigh® | <
1E | tThec 01T {of [&he of T i sperfsion of xni sci{bl e.] The X <5
application of the piljdikpersijon |may jvaryl wilthin w gde
IF | |imi{s and|depenfds pn fhe| naturle of tHe sdil,| the >95
naht Ih A Al N Bl 2 Al B s 4 b |
e TTPU— ol ot Pl Pt = I PUSU=TTIET ygliv o, SETU
1G Hiessing: a i chtipn fo | he| seled furrjow gtc)|, the 17
1H | efop|plant| xthe Lndesited| vegetlakilon tjo bg cdntr ¢l ked, <5
the
1 X X X 48
1K X X X X <5
1L X | X X >95
1M X | x X X >95
IN | | x X X <5
10 X X X X <5
1P X X X ' 10
1Q X X X X 25
1R X X X X X 10
1S X X X >95
1T X X X X >95
1U X X X X x | >95
1v X X X X x | >95
1w X X | X X X | >95




prevai ling climatic conditions and ot her

factors.Suitably the | ocation conprises a crop such as
waEdoposi2§r ui t, grapevines, nuts, oil palm ol iMESGBRO8M01983

fruit, stone fruit, rubber, turfgrass, barley, wheat,

cotton, oilseed rape, nmumize, rice, soy beans, sugar

beet, sugar cane, sunfl ower]é ornanent al s and

veget abl es. Suitably, the crop is turfgrass. The weeds

to be control|ed may be bot nocot yl edonous species,
f orx exanpl exAgrostifs, |Al dpedurys, |Axena, Brornus, 60
FTaYa¥ METaS o4 Ay =N Callag Ankl ~ Lial o3 lns A e by
\/_ypc S U [<4] A, O o1 Ug, OquUT T yg I uriary
Mprfochoti a §Poa, Rot t boel|l i 4, Sagilt ar|i a, |Sci rpus,x 40
Setariral S da ol 1\va [and Sdrghum| &nd di dot Yyl edpngus x 20
specles| f exanplle Abutli | dn, |Andr antihus
1AA | Chenopogdi ujnx Chr ysamt Hemum |Galli um | gomoea, 40
Nastt+H-um—SHrapi-s—Set-arym—Stet-ara—FfotHum 5
IAB | vbfoni ca, Mol a fand XantHi uh \her t hd Festi ¢ide|ih
1AC | T pi T dirBREfsijon i s [@ surflonylurea, [TRe [appl 1 catyop x <5
ratelof {the actijve ingredient willl typicalilylbe fromb5
1AD| tox1b50 p/ hpx horle sui tlablly flrom 1Q t o |100 |gf ha. 35
EXAMPLES Exanpl-e—t—+Preparati-ed—ef—anti—settHng T
1AE | sy&tem formdl ation [The | dw gol aritly 1ijqui d ¥57. 4p) X was
1AF | C['& ped|to[ g renperatygre-[contrqlred vessell af anpignf x <5
t enperature and |m xled junder |hi gh _ghear| usiingla
1AG| rptof-statpx m xer |(fgr gxanpl e, U4R rodelf fnom 60
SH-versph) erat-HRgat—5080rpm—AR—grganechay—{1-63)
1AH wag added WHi| e |hi gh dhedr vas |mai|nt aifned,| f ¢l Fopell by 50
optipnaj—p ?p ieTne carjporjatg (Q'T'g, 11 used),| x | x X 5
emul ki f) er| (7. 59) and |optli onal |gl vicol lether (2. Qy, i
used), in that order. The tenperature of the
dis erS|o was nai nt i ned at %1 20 t. ﬁSOC and the
The fsgifs Sk thahpseaneplays dhal at e aBleFS0Re SHLIOY ALY £l & be
effe%vehhéc‘ﬁvﬁt%ﬁ By fv@ﬁo&sfén'iﬂlﬁﬁtal%s aeflbbib® mt BERSY BlriebRagd @Paration
degree of separatl on of the anti-settling syst em was
of theirendling/amissttding dystdmeafiesstoraggefof bmanthpr oxi mately 1
s nonth at roomtenperature. Anti-settling system
fornmulations 1A to
Example 2: Preparation of anti-settling system concentrate
Anti-settling system concentrates 2A to 2F were prepared in the same manner as anti-
settling system formulation 1D, but using reduced amounts of mineral oil to give final
concentrations of Bentone 38™ as indicated in Table 2.
10
Table 2
Anti-settling system Bentone 38 concentration | Separation after 1month
concentrate (% wiw) at RT (%)
2A 1.5 <5
2B 2.0 <5
2C 2.2 <5
2D 3.0 <5
2E 33 <5
2F 4.0 <5
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| Al prepared in this way are detailed in Table 1.r S*
t The results show that organoclays that are suitable

Wo oroneesiv th | ow polarity oils can be effectiRel/gGB2008/001983

activated by various emnul sifildrs, as reflected in the

| ow percentage separation of the resulting

anti-settling systens after storage for 1lnonth.

THxaequite sBow tHAt @eedasini Gl @ncéifatios 6f biganeriSy e ®M.0% w/w does
concentrat e Anti -settl i ng syst em concentrates 2A to 2F

Rb oriabalityiof theanticseEng st as antisettling

system forrrul ation ID but usi ng reduced anmounts of
mneral oil to give final concentrations of Bentone
E3@fnipid) 3:aBrepadiicrad el dispeksibh dorthulaliahs e 2The resul ts

. Bwthat i pcreasing the concentration of organocl ay
@E_M%ﬂneﬂ w does not affect the stability of the
Aﬁ{ﬂff dertfiRg bt f&%ﬁh:ﬁf@n lﬁmé&rg%d t5 %Qé}ﬂﬁé}%tu%‘ c&trotelt vessel and

di spersfon formulations Q1 D 3$persion
stim:d atst °() usimg eopditoms toaahidvaigbohbilp rmamgc Bmpgkmie tgtycal

EPRG Lo @ 1S5 BUSRYGRe T8 B8 e e finely Bround (102
pEx’ti@I%yélz%Qﬁ’ fEnY 6Bdut TAB abstit O ph B6Y, v/ SdBpentish GFAHABxysulfuron (as
whil st stirring was maintained. A finely ground (to a
sprtinmi sgltbingiunsprgy ™ l%mmﬁmd srp@r@teabcms afidyehip 2098 fin
%H:%H&&f’én( 1%()%}1 rﬁhé ‘)l?ﬂ@ﬁ?& %a%an{x 8%&1[%%@ d%)arth{&n was
epare separa &)

viuséy Horﬁd;gb@éo&O mdﬁmfomhlacian ohs fduagid e)&ﬁﬁlt Hﬂ%@eﬁhﬂﬁhﬁg after 1
was nmai ntained until| the epar ation was vi sual

Y%ﬁf?g%%?@é&é"cfﬂma@elf %Wﬁ?ﬁsaﬂt 14%@ Reaterduneeis gt ek b?vltes‘zsﬂ%ﬂts
ﬁiﬂe%k&%@ge&l éhs &&bn %&s%ﬂ ferfdlp g-&uﬂt Biikyer

ter s at resul ts
show that the resul ting oil dispersion has | ong term

o?lrﬁér')ecr?l'ok%it—?.'%' lity. Ol Dispersions 3.2-3.6

An equivalent oil dispersion to example 3.1 was prepared from each of anti-settling
system concentrates 2A-2F. In each case, the balance of mineral oil required to achieve
the target trifloxysulfuron concentration was charged initially to the vessel, followed by
the anti-settling system concentrate, followed by the finely ground (to a particle size of
from about 1 to about 10um) 40% w/w suspension of trifloxysulfuron (as sodium salt) in
Sunspray™ 11N, with bulk mixing maintained until the mixture was visually
homogeneous. (No additional glycol ether was added in this example as this was already
included in the anti-settling system concentrates.) These formulations were all found to
exhibit <5% separation after 2 weeks at 54°C. These results show that long term physical
stability is also observed with oil dispersions made using elevated levels of organoclay

stabiliser.

Qil Dispersions 3.7—3.10

Equivalent oil dispersions to example 3.1 were prepared using a variety of glycol ethers.

The resulting stability data is shown in Table 3.



An equival ent oil dispersion to exanple 3.1 was
prepared from each of anti-settling system

waeoweensat es 2A-2F. I n each case, the bal anceP@f/GB2008/001983
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The results denonstrate that good physical stability

TR Reddfis deRbR At thAGdol Phhec M 3fabAis call B Rhesved Sk Qn'smF various

ethers in conjunction with the present invention.

dijfespriratycohsthers in gorgunctioquitly hie@rseriinvagitioper si ons to

exanple 3.1 were prepared varying the anmount of gl ycol

et her (propyl ene glycol nonobutyl ether) and

GihDispérkions 3(IEABlI4ogen M present. The resulting

stability data is shown in Table 4. Table 4 The

Fﬂésval%o'i AisAPrEiRaS logempihy-divecas prepass Vaping the &EW“@VéfchYCOI
|

e (b Daf iyt RAOBUST el B BRURHIH FAflcOe ] 20 biflont. The

r¢sgHBig stbriey data is shown in Table 4.

10
Table 4
Oil Glycol ether Emulsifier Organoclay Separation after 2
Dispersion (parts) (parts) (parts) wks at 54°C (%)
3.1 2 7.5 1 <5
3.11 0 9.5 1 <5
3.12 4.5 5 1 <5
3.13 7.5 2 1 <5
3.14 9.5 0 1 24

The results show that good physical stability is achieved when the oil dispersion is
prepared using differing amounts of emulsifier and glycol ether, but that at least some

15 emulsifier is needed to provide excellent physical stability of the oil dispersion.
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0
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Alseﬁés éZf arfhud’etthﬁg S0t W§ﬂel’jﬂqﬁtﬂéﬂ tﬁgl s@mﬂhﬁﬁ@&be @§ ﬂﬁf used in example

1D, using a saw-tooth mixer to disperse the organoclay. The temperature at which the

preparation was carried out was varied across the series. The separation data are shown in

Table 6.

Table 6
Anti-settling Temperature during Separation after 2
system preparation wks at 54°C (%)

4A 5 76
4B 10 69
4C 12.5 64
4D 15 58
4E 17.5 13
4F 20 7

4G 22.5 <5
4H 25 6

The results show that the higher the temperature at which the formulation is prepared, the

better the physical stability of the o1l dispersion.
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4. A method according to any of the preceding clains,
wherein activation of the organoclay takes place at a

wao empedasure above 15C. 5. A net hod accordi ng POTI/GB008001983

t he preceding clainms, whereinl-he organocl ay
stabiliser is selected fromthe group consisting of
tetraal kyl ammoni um bentonite, tetraal kyl amoni um
GEAIMIS te and tetra(al kyl /aryl) anmoni um bentonite. 6
A net hod according to any of the preceding clains,
wherein the Iom1po|arity liquidis a paraffnic oi | or

ni er sica di s —
hieRiod iyt Rl Yl FplhorphBPa) Stbiser i

sﬁuaﬁlalﬁirﬁlsé QlithusiewWol it lig @, Wﬂl}ﬂfsiﬂgwnim@glﬂﬁ,or@)noalﬁ stablhser

enmul sifier selected fromthe group consisting of alkyl

vaitthekgmalsidisr seleqtgd fremitbs gioup éoxpﬂmg ﬁéﬁkyb%th%éatewﬂéw

%ﬂj %El?ﬁlt ;grﬁyegﬂté(§4ter§,l 'sH % ﬁﬁ Kt %ﬁﬁfn‘? galg,)zind castf)r %11

edmxplamnmndeh highlshea&‘lﬂ:bﬁdhﬁﬁiis mltheyprlemed: obd bow polaliey liquid.
polarity liquid, wherein the organoclay stabiliser is
activated by a method as clained in any one of clains

21 A &eﬁ‘nod%cc&dﬂl%ﬁé b&%llyﬁlﬁhﬂ’woﬁl gkllng QH&Bg ?o‘?&ﬂ' activator in an

according to clFlaim 7/, furt nprisin

agouningt or2096 s¥ecomparedrio themuganoclpy sabidies w w corrpar ed
to the organoclay stabiliser.9. A physically stable
oi | dispersion conprising: a) an organoclay stabiliser

3L ;)aahleu}%d&uedraageo ERImM US® 2MidrthePcdry¥isie) Alding/a biyasl dher.

an enul sifier selected fromthe group consisting of
al kyl ethoxyl ates, alkyl ethoxylate phosphate esters,

42{%1(%1'6 gltaggo%aﬁl? 10 %Il)}lf( X% th‘iél EP%”QIHE‘ Fﬁlﬁng gvh%Peqla %%?\;a%on %F hg

oegmpaaymkeé plate ats tsmbsﬂaamé hlitivleMSP®SO| uble in the | ow
polarity liquid, wherein the oil dispersion contains
| ess than 20% w/ w pol ar activator conpared to the

5. A method according to any of the preceding claims, wherein the organoclay stabiliser
is selected from the group consisting of tetraalkyl ammonium bentonite, tetraalkyl

ammonium hectorite and tetra(alkyl/aryl) ammonium bentonite.

6. A method according to any of the preceding claims, wherein the low polarity liquid is

a paraffinic oil or mineral oil.

7. A physically stable oil dispersion comprising:

a) an organoclay stabiliser that is suitable for use with a low polarity liquid,

b) an emulsifier selected from the group consisting of alkyl ethoxylates, alkyl ethoxylate
phosphate esters, alkyl sulphates, alkyl ammonium salts and castor oil ethoxylates,

c) a low polarity liquid, and

d) a solid component that is substantially insoluble in the low polarity liquid,

wherein the organoclay stabiliser is activated by a method as claimed in any one of

claims 1 to 6.

8. A physically stable oil dispersion according to claim 7, further comprising a polar

activator present in an amount up to 20% w/w compared to the organoclay stabiliser.
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organocl ay stabiliser. 10. A physically stable oi
di spersion according to any one of clains 7 to 9,

WO eoovker2sconpri sing a glycol ether. 11. A physPCHGB2008/001983
stabl e oil dispersion accordildg to any one of clains 7
to 10, wherein the organoclay is selected fromthe
group consisting of tetraal kyl amoni um bentonite,
tetraal kyl ammoni um hectorite and tetra(al kyl/aryl)
ammoni um bentonite. 12. A physically stable oi
%u&pbyssqaﬂﬁsabmbdlﬁgerw@nawypm&g of cl ai ms 7 to 10,

erein the o £it ui d |s [ I or
afafbPodfor s Rl et et BRY Rty
bjas emdisifker keleasy fr@ﬂﬁh@fgrcﬁip&loﬂﬁstﬁgtdf alidil eﬂiﬁﬁylete@ dlhyﬂ ethoxylate
solid conponent is an oil-insoluble pesticide

phesnhaiciesiers, alkybajiRRAast alkxhammowﬁwsﬁaham%ﬁaémSrléﬂzﬂxwlates
rdjng to claimi3, wherein the o
?négfhg?ggggﬁg?cﬂ%e is selected fromthe group
dg aslidéonygpneht thktIs subistdntially soldblen ety godarity liquid,
eoni ¢ot i, ngi ds,. carbam a mect | ret hroi ds
cecifhged] di fmr%%?%aln%%ﬁ%@@%ﬁ%e%ﬁv aiaoh§pPT MBS to the

ﬁ?moéaggﬁgvﬁ @l |y stable oil dispersion according to
aim erein the oil insoluble pesticide is a

sul fonylurea. 16. A physically stable oi | dispersion
ordi ng.t g 15, .wherein the oi olu

1B &bty Safle Bkt seoitg S 5aY ae REGSPY fulfgher

campﬁmﬁgg%hkylahﬁble oi | dispersion, conprising

providing a) an organoclay stabiliser that is suitable

for use with a IOM/poIarlty liquid, b) a lowpolarity

14 Adisic iy gy ﬁépetfﬁoxy L@?@Q zhl il B{‘ﬁg b 10, wherein the

ofiaas¢lhpisackesied fivm the @d)urﬁﬂin@iﬁﬁﬁ@ﬁf teﬁkdﬂyjd aﬁmmﬁhmrhentonite,
salts, and castor oil ethOﬁé%ates and d) a solid
tetgalkyhammoniyay hectorie pad tetref{atiylApry L@Bmamugl bentenile. | ow

polarity |iquid,

12. A physically stable oil dispersion according to any one of claims 7 to 10, wherein the

low polarity liquid is a paraffinic oil or mineral oil.

13. A physically stable oil dispersion according to any one of claims 7 to 12, wherein the

solid component is an oil-insoluble pesticide, fertiliser or adjuvant.

14. A physically stable oil dispersion according to claim 13, wherein the oil insoluble
pesticide is selected from the group consisting of ALS inhibitors, HPPD inhibitors,
neonicotinoids, carbamates, avermectins, pyrethroids, bisamides, triazoles,

mandelamides and strobilurins.

15. A physically stable oil dispersion according to claim 14, wherein the oil insoluble

pesticide is a sulfonylurea.

16. A physically stable oil dispersion according to claim 15, wherein the oil insoluble

pesticide is trifloxysulfuron.
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and m xi ng the conponents under high shear conditions.
18. A nethod according to claim 17, further conprising

w@oeawonagH281 pol ar activator in an anount up to 2P0%/GB2908/001983

conpared to the organoclay stl&biliser. 19. A nethod
according to claim 17 or 18, further conprising adding
a glycol ether. 20. A nethod according to any one of

19! A Athdd f&randi8ng WRBRYSENytskdIOsi0disparbion, isidggRbvidig
added to the low polarity liquid before addition, of

a) PR OkZAIO Y $té?lhsez that 1% switablsdorise Svith migwt relamfy lighi, of
bzh oﬁ%)} wherein the nmethod is carried out at
era dbove 150C. 22. A nethod according to

camy e0Biflek sélécaedTﬁoﬂﬂhé grolip comdigtingi o alkye ethoglates,| adlyyl ethoxylate
stabiliser is selected fromthe group consisti

PR ASIRIFT. BRI B ATBOn POt ARG S Sth viates, and
dY§SEIRS Edrfpdtiath theiE ARIEN AL RTHRR W0 R OB,

according to any one 'ai'ms 1
and enixing thehwniponente uaddrthygh shgan abnil8ioas.par af fini ¢ oi | or
mneral oil. 24. Use of an emulsifier selected from
the group consisting of al kyl ethoxylates, alkyl

181 ROM¥Ihel Scddb@ap RRLISine 37 %ﬁher%bﬁ%‘)hsﬁg|aﬁ@1%%%§)ola¥|al5ﬂ¢'ator in an
ammoni um sal ts, ~and cast’or oil | ates to activate

amnumrlgﬁn@@fyay/vst:@bpimé@rth?lfl)aganpslassﬁa Wistre for use with
a low polarity liquid. 25. A nethod for controlling
undesired weeds in a location, conprising applying to

15ha meded aécotdifig toQaiim 0N oAl &) diitthes icombliyinghfidiag a\stycol ether.
anount of a physically stable oil dispersion as
clainmed in claim15 or 16, or a dilution thereof.

20. A method according to any one of claims 17 to 19, wherein the organoclay stabiliser

is added to the low polarity liquid before addition of the emulsifier.

21. A method according to any one of claims 17 to 19, wherein the method is carried out

at a temperature above 15°C.

22. A method according to any one of claims 17 to 19, wherein the organoclay stabiliser
is selected from the group consisting of tetraalkyl ammonium bentonite, tetraalkyl

ammonium hectorite and tetra(alkyl/aryl) ammonium bentonite.

23. A method according to any one of claims 17 to 19, wherein the low polarity liquid is

a paraffinic oil or mineral oil.

24. Use of an emulsifier selected from the group consisting of alkyl ethoxylates, alkyl
ethoxylate phosphate esters, alkyl sulphates, alkyl ammonium salts, and castor oil
ethoxylates to activate an organoclay stabiliser that is suitable for use with a low polarity

liquid.

25. A method for controlling undesired weeds in a location, comprising applying to the
weed or the location a herbicidally effective amount of a physically stable oil dispersion

as claimed in claim 15 or 16, or a dilution thereof.



