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smaller growing areas such as those in greenhouses. The agrochemicals

applied as sprays include fertilisers, herbicides and pesticides.
15
Herbicides and pesticides can be supplied to the farmer in various forms, for
instance as neat liquids, aqueous solutions, aqueous dispersions or slurries of
solid herbicide or pesticide. It is normal practice for the manufacturer to supply
the farmer with the herbicide or pesticide in the form of a neat liquid or as a high
20 activity solution or slurry. The usual way of applying herbicides or pesticides to
an area of land would be by spraying.

Various systems have been devised for convenient dosing of herbicides or
pesticides. Spray pumps are well known which spray water from a spray

25 manifold onto the area of land or crop area and which are designed so that
concentrated herbicide or pesticide can be dosed into the pump, mixed with
water before being sprayed.

During the spraying of herbicides and pesticides it is common to apply anti-drift
30 agents in order to prevent the formation of fine droplets which could be carried
beyond the area intended to be treated. Without the use of anti-drift agents, the
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herbicide or fertiliser.

15 Polymers of acrylamide and other ethylenically unsaturated monomers have
been used as anti-drift agents. It has been generally accepted that polymers
which give optimum spray drift control are either non-ionic (eg acrylamide
homopolymer) or have relatively low anionic content (e.g. 5 to 30 wt. %) and
also have relatively high intrinsic viscosity, for instance above 6 dl/g. Such

20 polymers tend to form viscous aqueous solutions unless used at low
concentration. Normal practice is to mix the polymer powder or reverse phase
emulsion form with water directly into the spray tank so as to form an aqueous
solution of polymer. However, this has the problem that emulsion polymers can
be difficult to activate in this situation and polymer powders take a long time to

25 dissolve. It is sometimes necessary to use more polymer as a result of
inefficient dissolution of the polymer. Normally in order to minimise the problems
with dissolution it would be usual to use polymers of intrinsic viscosity in the
range 6 to 15 dl/g. Typically the water containing the pesticide or herbicide
would comprise polymer at a concentration in excess of 0.05wt.%.

30



with dissolution it would be usual to use polyners of intrinsic viscosity
inthe range 6 to 15 dl/g. Typically the water containing the pesticide or
her bi ci de wpRb@EBPri Se pol ymer at a concentration i n gegEEBodAie6dd3s 05W . %
30 WD 2007/ 031438 PCT/ EP2006/ 066013 3 Canadi an 1023264 (Vartiak) descri bes
di l ute aqueous sprayable formul ations wusing polynmers in the form of
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Pol yneri c arPipedrgated. agent s or anti deposition agents used with her bi ci des
such asygl yphosate tend to be added to the spray tank as a separate

corrponent to
For some applications it is usual to combine two or more agrochemicals. For

instance in the application of herbicides, especially systemic herbicides, it is
usual to combine the treatment with a fertiliser, such as for instance ammonium
sulphate (AMS). The fertiliser stimulates the growth of unwanted plants causing

15 them to take up much more water, together with the herbicide, through the root
system. This ensures a more efficient uptake and distribution of herbicide
throughout the plant. In this instance the fertiliser may be regarded as an
adjuvant in that it increases the efficacy of the herbicide. Thus a fertiliser used in
combination with a herbicide is termed a herbicide adjuvant

20
Polymeric anti drift agents or anti deposition agents used with herbicides such
as glyphosate tend to be added to the spray tank as a separate component to
the herbicide formulation. The addition of such polymers directly into a
pesticide or herbicide formulation tends to be less favorable for a number of

25 reasons. Generally high concentrations of polymeric materials can be
incompatible with both the surfactant and the pesticide or herbicide in aqueous
concentrates. Furthermore the polymers may not be sufficiently soluble in the
concentrates containing high concentrations of pesticide/herbicide and
surfactant. In addition due to the low activity of conventional polymers it is

30 normally necessary to add the polymers at high concentrations and in an
aqueous concentrate this generally would not be possible without first reducing
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the herbicide fornulation. The addition of such polyners directly into a
pesticide or herbicide fornmulation tends to be |ess favorable for a nunber
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sprayable composition. The systemic herbicide glyphosate is described as one
example of an agrochemical. This composition provides significant
15 improvements in reducing spray drift.

An article by Mickey R. Brigance entitled, "Effect of Polyacrylamide
Formulations on Bioefficacy of Glyphosate" (Proceedings of the 7th
International Symposium on Adjuvants for Agrochemicals, 8 to 12 November

20 2004 (ISBN No. 1-92 0-01716-X)) describes the evaluation of sprayable
herbicidal compositions of glyphosate and the enhancement by polyacrylamides
in simple and multifunctional tank mix formulations. The study found that the
higher surfactant loaded glyphosate formulations showed smaller increases in
efficacy from the polyacrylamide inclusion and that the glyphosate formulations

25 with very low or no surfactants showed the greatest efficacy increase. This
study considers drift suppression by reducing fine droplets and reducing droplet
bounce for herbicidal formulations.

US 5525575 (Chamberiain) describes an aqueous concentrate that can contain
30 polymers. However, the polymer must have low molecular weight and
preferably this is such that is presence in composition does not substantially
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U.S. 5525575 describes the incorporation of polymers into pesticide or herbicide

15 compositions in order to improve the performance of the actives. It is stated
that the polymer may improve transport of the active through the cell wall of the
plant. The polymers described all exhibit intrinsic viscositys off below 3 dl/g.
Polymers of this molecular weight would not reduce spray drift. Copolymers of
acrylamide with dimethyl amino ethyl acrylate (methylchloride quaternary salt)

20 are mentioned but it is stated that the acrylamide content of these materials
must be greater than 80%. We have found that these formulations tend to give
inadequate droplet bounce control and drift control.

US 6288010 describes the use of anionic polymer in concentrated salts,
25 primarily ammonium sulphate. The polymers mentioned would not be
incorporated easily into glyphosate formulations.

U.S. 2004 0058821 refers to the use of anionic and non-ionic polymer either as
additives within a tank mix or pesticide formulations. The compatibility of the

30 polymer is improved by co formulating the polymer with a salt, usually
ammonium sulphate.



pf ant .' The polyners described all exhibit intrinsic viscositys off below 3
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15  There still exists a need to provide a pesticide or herbicide formulation that
provides significantly improved spray drift control. It would also be desirable to
provide a composition that enables improved deposition and penetration of the
active whilst at the same time improving spray drift control.

20 Furthermore, prior art formulations generally cannot be formulated at
concentrations that give control of droplet bounce and that the same time
adequately controlling deposition. Normally high levels of surfactant need to be
included in the formulation to provide any balance of droplet bounce and control
of deposition.

25
According to the present information we provide a pesticide or herbicide
composition that is an aqueous concentrate which is dilutable to form a
sprayable formulation comprising,
water containing therein,

30 i) at least one pesticide or herbicide active and
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unsaturated nononers and iii) at |east one cationic surfactant. 5 1In a
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10 i) at least one pesticide or herbicide active and

ii) a spray drift control agent comprising at least one water-soluble
cationic polymer that has been formed from
ethylenically unsaturated monomers and
iii) at least one cationic surfactant,
15 diluting the aqueous concentrate in a spray tank to form a sprayable formulation
and then distributing the sprayable formulation over the crop area or area of
land.

20 We have found that the inclusion of the water-soluble cationic polymers into the
pesticide or herbicide formulation significantly reduces the losses of spray
formulation. In addition the composition reduces droplet bounce and maximizes
deposition of the pesticide or herbicide, especially when surfactants are
included in formulation. This leads to improved efficacy of the pesticide or

25 herbicide. We have found that even low levels of said cationic polymer
optionally with low levels of surfactant provide excellent control of droplet
bounce.

In general the herbicide or pesticide composition of the present invention is
30 provided as an aqueous concentrate. This aqueous concentrate is then diluted
to form the sprayable formulation which can then be sprayed on to a crop area
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product) . 11 the SOnBaRl ! 1130ad ok SaRhciBNGs TR ARs dkol GRiaulgd. The exact

surfactant will depend upon the particular pesticide or herbicide used, types of
plant, choice of polymer and the location. Effective results are obtained when

15 the surfactant is selected from the group consisting of tallow amine ethoxylates,
alkyl phenol ethoxylates, alcohol ethoxylates and alkyl poly glucosides. The at
least one surfactant should be cationic or at least a free base amine that can be
rendered cationic. A particular preferred surfactant is a tallow amine ethoxylate.
Usually the tallow amine ethoxylate is 15 to 20 mole ethoxylate units, although 5

20 mole ethoxylate may also be used. Although tallow amines may be regarded as
non-ionic in some circumstances, they will be cationic in the aqueous
concentrates of the present invention and diluted aqueous sprayable
formulations formed therefrom.

25 The surfactant may be added to the formulation in order to improve the efficacy
of the pesticide or herbicide. Typically the surfactant improves the penetration
of the active ingredient through the leaf surface which is important for systemic
herbicides. The surfactant also aids deposition.

30 Generally where surfactant is included in the composition, in the aqueous
concentrate it would generally the present in an amount of up to 15% by weight
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Formi at | ona" AP THERERNS W HE8hbRR 1P 6y o Boma e RaaRl B
formul ati on 300 andi?z80 ppmi nprove the efficacy of the pesticide or

herbi cide, Typically the surfactant inproves the penetration of the active
i ngr edi et through the | eaf surface which is inportant for systemc

her bi ci des. jhhgdéris factisReffétthlyadis seral @fifticoRtiol agféneestaddsy onber e

surfactant is jncluded in the conposition, in_the agueous concentrate it
woul d gener afatignicipelymerdisad in thepresens invention Wi gepenatly.bgyof aengleculan

2007/ 031438 GOEHERARAGH 9060 Ban Brrelt dntha ol ARG 1Y Sy abby however

surfactant w present 1n concen etween _ 8 or 9% On
di | ution t hefogpulatjern(Tiat isranpolgmeoef sufficjentiy high molegulbnweight ta giveisprasount  of

up to 11 p. I . to
ncti ontds FAR ol bBRERE ahale R Tow ddBedRrwlns ABRanwRaBAdlRS
cationi c pol getms audispbrsantt Mgpicakysthetpolymerniill kaverd highgeolecalat weight, 6dr a
nol ecul ar wei ght sglffi c'%ené) tP exeét an eff ﬁt@(%g t.ﬂ.e Tgqpra di stribution
of the spraydpace f P_?ﬁffl pn milliaf,an ?%mé'db@ﬁg milligngar digher v hi gh
ol ecul ar wepghdrabl) tigd ¥atiohiy Bolymer will exhibit and intrinsic viscosity of at least 4

dli/g. More preferably the polymer has an intrinsic viscosity of at least 6 dl/g. In

15 this specification intrinsic viscosity is measured by suspended level viscometer
at 20°C in 1 M sodium chloride buffered to pH 7.

Intrinsic viscosity of polymers may be determined by preparing an aqueous
solution of the polymer (0.5-1% w/w) based on the active content of the

20 polymer. 2 g of this 0.5-1% polymer solution is diluted to 100 ml in a volumetric
flask with 50 ml of 2M sodium chloride solution that is buffered to pH 7.0 (using
1.56 g sodium dihydrogen phosphate and 32.26 g disodium hydrogen
phosphate per litre of deionised water) and the whole is diluted to the 100 ml
mark with deionised water. The intrinsic viscosity of the polymers are measured

25 using a Number 1 suspended level viscometer at 25°C in 1M buffered salt
solution.

Preferably IV is at least 8 dl/g, more preferably at least 9 dI/g. It may be up to for
instance 30 dl/g but generally it is found that the optimum combination of low

30 viscosity of the composition and spray drift control performance is given by
polymers having IV not more than about 20 or 18 dl/g. Preferably IV is not more



10 drift control properties and is not a | ow nol ecul ar wei ght materi al

whi ch would act as a dispersant. Typically the polymer wll have a high
mol ecul ar Weh3hd703{49§ 1 nstance at least 5 or 6 mllion ghgy &fizas 20
or 30 mllion or ﬁfg er. Preferably the cationic polyrrer W exhlblt and

intrinsic viscosity of at least 4 dl/g. Mre preferably the poI ynmer has an
intrinsic viscosity of at least 6 dl/g. 44n 15 this specification intrinsic
viscosity is nmeasured by suspended | evel "visconeter at 20C in 1 M sodium

ot or i ned. By Shfreieterat bl Bt nkh T8 RY Kooy Bt KL Wafes o,
based on t heradionvete OBtkgtespecibihe1@fd 1Ddlygrer. 2 g of this 0.5-1 % pol yner

solution is diluted to 100 mM in a volunetric flask with 50 mM of 2M
sodium chloride solution that is buffered to pH 7.0 (using 1.56 g sodium

di hydrogen pRasdpsentidfveniidn e @aﬁar%a@bw(]@&wﬂérqgePefeMQsan%taemt.ﬁw litre of
e

dei oni sed vvater} and the whole is dil ut to the 100 mar kK wi

dei oni sed wedigsolvedh Ehatris.the eplymer isctaken &F't%?‘et%tlﬁﬂlsyﬁ%maté%s@@%'w ed 25
using a Nu”t?f‘dvéb@é%ﬂé?ﬁiﬁé"lél?é’rﬁbmy rﬁér by %égrérﬂaréd buf fered sal t

solution. Preferably IV is at |east 8 g, nore eferably at |east 9 dug.
It may be uppalyinérisation aba water sBBIbLS mgn@mer ofewieiensolybletmonpmerunend. Byt t he

opt | murm comty 1 LAl e Attt HRCHEE Yo R IS ARG P ey dri e

control perf I'ven nore than about 20
or 18 dl/g. rrRomdreerdidénd has a solabilitynn maten@f 20 [@as0RH K3OORCToEPRAB0GMe66013 10

t han 16, re preferapl not re tha 5 dl/ Part.i cul.ar/l referred IV
o oes 1o B eeba brebred Cibiehintl by afy sShablS oy PEriSttioh MECIRLL oo
invention the water-soluble polymer is preferably substantially 5

di ssolved. That is, the polynmer is taken into the solutjon such that

subst ant i al IQesiaBivihe PBWE“%BTQY(P%HFB?WE’QIWF@Y%F?\Qha%%mﬂlﬂ%r may be
Pnr) ﬁgﬁ; redblbgnpddllﬁﬁé/ri&ﬁbﬁ JptioRalf fofowiRf 18/ dErRdrEtioR URABPFERIUCEd prédstFe sy ubl e
temperature and often referred to as azeotropic dehydration to form a
15 dispersion of polymer particles in oil. Alternatively the polymer may be provided
in the form of beads by reverse phase suspension polymerisation, or as a
powder by aqueous solution polymerisation followed by comminution, drying
and then grinding. The polymers may be produced as beads by suspension
polymerisation or as a water-in-oil emulsion or dispersion by water-in-oil
20 emuision polymerisation, for example according to a process defined by EP-A-

150933, EP-A-102760 or EP-A-126528.

The polymer may be branched but in general it is substantially linear and is not
cross-linked.
25
The polymer is typically formed from water soluble monomer or monomer blend,
usually water soluble ethylenically unsaturated monomer. The cationic content
i.e. the proportion of cationic monomer in the monomer blend used to form the
polymer, is variable and may be up to 100 wt. %, although more desirably high
30 cationicity polymers are preferred. Typically the cationic polymer would



wat er sol uble we nean that the water sol uble nononer or water sol uble
nmononmer bl end has a solubility in water of at least 5g in 100 m of water.
The 10 po'%ﬁﬁ&mﬁ@?mﬁ? prepared conveniently by any suit aeriedeoisns sation
process Desir y the polymer may be prepared by reverse phase enul sion
pol ynmerisation, optionally followed by dehydrati on under reduced pressure
and tenperature and often referred to ?f azeotropi c dehydration to forma
15 dispersion of polymer particles in oi Al ternatively the polymer may be
provided i Hb‘? é%‘if@agfsé’%?dﬁc?%orhc? SfneP HASHE. prd diepatiy b 38@'6%@{0‘ sation,
or as a po woer y aqueous solu nerlsatl y conmm nuti on,
drying and 30hen%ri ndi ng. The polyners may be produced as beads by
suspensi on polynerisation or as a water-in-oil enul sion or dispersion by
wat er-in-oil 20 enul sion polynerisation, for exanple according to a process

defined by Eﬁﬁe%ngHE&%?cltylﬁB}yheana@Q)eﬂdef‘ﬁBdm %E%theﬁtﬁtlmbmi‘geﬁay be
branched but in_gene subst ant j al | ar and i.s no

cross- | i mkedlensity. Tﬁ@“?fé|'%/ﬁ§rprﬁgerﬁe§¢ﬁh%téh? 90%6}%%6”7'?'5%%%? CRYBEbI e mononer

or nononer RJeRBRY of AtTekt BmEgher sol ubl e ethylenically unsaturated nononer.
The cationic content 1.e. the proportion of cationic nononmer in the
nononmer bl end used to formthe polyner, is variable and nay be up to 100

Typi cal 1y RaY e EARKICRLmistinay U Pas R i R e Bl bon s 11

conpri se at dtlag&mncaw umsatwateammhmrand@pﬁmnaumne op nefre nabtignibet ween 60 and

90 wt. Th ationici I rs. . defin in.ter of their

cationic chaﬁ@ﬂerﬂ%a"& §$W%e%5ﬁv§ SP'{%%!G gﬁé’%’ ¢8§gmﬁ%'a{af‘|§gpol yners

exhi bit a caiialkyliamisdalkggmettersniiates {inaudingasid aiditlon/ alts and quaternary
ammonium salts), dialkyl amino alkyl (meth) acrylamides (including acid addition

salts and quaternary ammonium salts), di allyl di alkyl ammonium halides.
Particularly suitable cationic monomers are for instance the methyl chloride

15 quaternary salt of dimethyl amino ethyl acrylate, the methyl chloride quaternary
salt of di methyl amino ethyl methacrylate, acrylamido propyl tri methyl
ammonium chloride, methacrylamido propyl tri methyl ammonium chloride and
di allyl di methyl ammonium chloride. Nonionic monomers include acrylamide,
methacrylamide, 2-hydroxy ethyl acrylate and N-vinylpyrrolidone. One

20 particularly preferred polymer is the copolymer of acrylamide with the methyl
chloride quaternary ammonium salt of di methyl amino ethyl acrylate.

When the composition of the present invention is an aqueous concentrate at
least one cationic polymer may be present in an amount of between 0.1 and 2%

25 by weight of total composition. Preferably though particularly effective results
are found when the amount of cationic polymer or polymers are included in the
aqueous concentrate is between 0.5 and 0.9% by weight. When the formulation
is diluted to form a sprayable formulation typically the amount of polymer
present will be in the range of between 25 and 150 ppm by weight.

30



Desi rébl y the cationic polyners may be prepared fromat | east one cationic
et hyl enically unsaturated nononer and optionally one or nore non-ionic 10
et hyl eni cal {4 JepsRLdsgat ed nononers. Suitable cationic nmo bsvod/skse19de

di al kyl am no a ky?l ?rret h) acrylates (including acid addlpteﬁgn salts and
guaternary ammonium salts), dialkyl amno al kyl (nmeth) acrylam des
(including acid addition salts and quaygrnary ammonium salts), di allyl di
al kyl ammoni um halides. Particularly suitable cationic nononmers are for

i nstance the ri . I~ AL oet. am no et hyl
acryl ate, thé%@#ﬂec@%ﬁ%gfrd?g)é%%ﬁ%gé ﬁgé&?/{ é/qs%?t"t‘(t:) Fgggé@t'ﬁ%mlgm no et hyl

met hacr yl at ePreferred kerbidaeprommdsitions inokideydt leashone systemid lerbidiele active

met hacryl am do_ propyl, trj nethyl. i um chl ori nd, di allyl di nmethyl
rmon u ohi SRS Sensaln & idena: St Sxae R efties kA e 1 am de.
2- hydroxy et phydnoxg beibéd Berbltitie¥ such b 2y4-Dadnidle Balt. FPeferdbly i $ystathiar |y
preferred_polymer is the copolyner of acrylamde with the nethyl chloride

quat ernary aRerBisideds slyphosate Gengtally glvRhpsate wilhbe presegl as tbe isg@ioryhe

conposi tion ghinehBotBsASANAmIBARIH bPBinePsalf. aqueous concentrate at | east
one cationic polynmer may be present in an anount of between 0.1 and 2% 25

by weight of total conposition. Preferably though particularly effective

results are . . J O . I are

i ncluded in ?%Mg%%gtu%ggc{onc!3###%'? ée ofgéﬂlto)gzéﬁmeecvgﬁ@g?’;g@%% '%&%%@Bg\sei ght .
When t he f orcarcanirate in as adidunt efbdeteeém 26 and F0d gAblrethedilotddetbi on typi cal |y
t he anou of pol r r.esent wi,ll, be,.in.t.he range of between 25 and 150
opm by wi ghtPraRPRNS R Hie, nestiside e B thicide M Aicall b RtesEli ip 28 o
pestici de orafedrdtiof betvesnyd &ed 85¢d. in the present invention. Preferred

her bi ci de conpositions include at |east one system c herbicide active such
as gl yphosate or glufosinate. O her exanples of herbicides include phenoxy

based her bi cpggigulaty Preféired dqUecdicBRceriates AnirReaiphokaR SMht attive

herbicide ingredients together with water-soluble cationic polymers of

15 acrylamide with cationic monomers such as di methyl amino ethyl acrylate
quaternized with methyl chloride. The glyphosate is usually included as the iso
propyl amine salt in aqueous solution. The preferred formulation includes
surfactant and this is preferably tallow amine ethoxylate (usually 15 to 20 or
mole ethoxylate).

20
The following examples illustrate invention.



5 herbicide is glyphosate. Generally glyphosate will be present as the iso
propyl am ne, potassium ammonium or other salts. Typically the at |east
one pesti ci icide will be present in the aqueo te in
an anount 0‘986£({7<}\)£12§1§)200 and 700 g/I. In the diluted to%@%ﬁ%@g@ﬁ%

formul ation the pesticide or herbicide will typically be present in an
anount of between 4 and 35 g/l. Parti culligrl y preferred agueous concentrates
conprise gl yphosate as the active herbiTide ingredients together with

wat er - sol ubl catli nic polymers of 15 acrylam de with cationic nononers
such as di mﬂ—im’ no ethyl acrylate quaternized with methyl chloride.
The gl yphosate is usually included as the iso propyl amne salt in aqueous
solution. The q;’)referred formul ation includes _surfactant and this is

preferably tAFatORICRAIYBES Kestgd i combiration with FAE 2000l ethexy|ate et hoxyl at e) .
20 The foll %fg ' t j ' 2007/ 031438

PCTI EP2006/ 066 gtgﬁﬁ?(?igézg%éligﬁlﬂy%@%\{a{ﬁgﬁl?@“r@gﬁdyl\rﬁg is tested in

conbi natidon with TAE 20 nol e et hoxyl ate surfactant (AU391) supplied by

Adj uvant s Ur&qlﬁ%érelgisl Beads?c?%grlg'rﬂgrr rép]éréd%y%ﬁgﬁed&éwpé&aﬁ%ﬁgg@gxo Iaby

suspensi on polyneri sation a prm oner on met hyl
am no et hyl manophertbder{dObdREAhINg@0&4 dirmethgicamind lethiyit abrylat€XDMAEA? and 20%

oYL 00 e o B R R RSP0 o™ O 79

various constituents: d yphosate |PA technical grade (62% active) = 66.0 g

Pol ymer A =0 or 0.759_ . . .
10  Four test formulations are prepared according to the general recipe below in

/ order to determine the effect of the various constituents:

Glyphosate IPA technical grade (62% active) =66.0g

Polymer A =00r0.75¢g
15  Surfactant (TAE 20 mole ethoxylate) =0or7g

Water =t0100 g

The test formulations above are diluted to a rate of 1% v/v for spraying. This
gives an equivalent concentration of active to the rate of use in the field.

20
Reduced droplet bounce is demonstrated using the following method.

A Hewlett Packard 214B Pulse generator connected to a piezo-electric disc
connected to a flat tipped glass nozzle with an aperture of 500 um is used to
25 generate droplets of ~ 1000 um in diameter. A glass nozzle tip is mounted

20cm above the leaf surface, which is set at an angle of 45°.

Each droplet is allowed to fall 20cm before impacting with a Pea leaf (variety
used is Lincoln pea leaves). The distance that each droplet bounces on impact

30 is recorded and this number is used to determine the percentage of droplets
that would be deflected from an average sized leaf (2.5 cm in length). Fifty



15 Sur‘f actant (TAE 20 nole ethoxylate) = 0 or 7 g Water =to 100 g The test
formul ati ons above are diluted to a rate of 1%v/v for spraying. This

gives an eqwpkddRialsgoncentration of active to the rate %T/?%ﬁ%?é/d%aﬁ?e

field. 20 Reduced dropl et bounce is denonstrated using t oW ng

met hod. A Hewl ett Packard 214B Pul se generator connected to a

pi ezo-el ectric disc connected to a flar14ti pped gl ass nozzle with an
aperture of 500 mis used to 25 generate droplets of - 1000 min dianeter.

an ang e of diepilerk Tealip Bl faF FRGHE by S n bR baRSToo Mlhe o

a Pea | eaf (lgafliety wused is Lincoln pea |eaves). The distance that each
dropl et bounces on inpact 30 is recorded and this nunber is used to
determ ne the percentage of droplets that woul d be deflected from an

average si zqghpr@ald asPdépbsition/rédied)sprdy driftof\ke FiMUIAidhE &3 )
PCT/ EP2006/ 066013 14 droplets are tested for each test solution using 5

i ndi vi dudl |demenstrated by mpasysing the aass of themomrasitioadhatds st MEB 19 educed
spray drift Qfiutiohiss gﬁ),égygl, aﬁ&waﬂ&rﬁcmgrat ed by neasuring the nmass of
|

t he conposition that ost when the solution is sprayed under standard
conditions. Test solutions are sprayed into a wind tunnel (dinensions

fan noze! o i EokBOHE oot ifina oot (e RGPS RRBER, FisBtd o o
the centre ah, width 28mpel A dpsapiesrt edntdining ianol 0a flabfanpicazleds afouatedi st ance of
10 cm behind the nozzle. A 2.5 by 3 mcollection device js posjtioned

central 1P urkfism aeedps dgomaindatbmnhvimeasures 2 fhe saniis of tas el il | ect i on
device is doyunerdtad ubing'd fah @ldted 2t § distite?1BidnPBehih@ thendLtd. eM 215 pl aced
in a brass spray canister attached to the spray head. The
by 3 m collection device is positioned centrally under the spray head such that a
2.8 m length of the collection device is down wind from the nozzle. The solution
to be tested is placed in a brass spray canister attached to the spray head. The
15 canister, tubing and spray head are then weighed. A source of compressed air
is used to expel the test solution through the nozzle at a pressure of 3 bar onto
a pre-weighed collection device. The test solutions are sprayed for 135
seconds. The canister and spray head are then reweighed in order to
determine the weight of the solution expelled. The collection device is carefully
20 folded and reweighed. The mass of the solution collected is then calculated and
used to determine the loss of spray due to drift. The results are shown in Table

1.

Table 1
) Spray Drift (%
Formulation Bounce (% deflected)
loss)

Glyphosate IPA alone 100 8.3
Glyphosate IPA and polymer A 54 7.6
Glyphosate IPA and TAE 20 58 9.8
Glyphosate IPA, TAE 20 and Polymer A 12 7.9

25



15 canister, tubing and spray head are then wei ghed. A source of conpressed
air is used to expel the test solution through the nozzle at a pressure of
3 bar onto wg ReF3egghed coll ection device. The test sopgi/kpiassdbsssSprayed
for 135 seconds. The canister and spray head are then rewei ghed in order
to determne the weight of the solution expelled. The collection device is
carefully 20 fol ded and rewei ghed. The ss of the solution collected is
then cal cul ated and used to determ ne the | oss of spray due to drift. The
results are Fﬁ}o@uhg ﬂa@ 1. Table 1 Formul ati on Bounce (% defl ected)
Spray Drift oss? yphosate | PA al one 100 8.3 d yphosate |IPA and
polymer A 54 7.6 dyphosate | PA and TAE 20 58 9.8 d yphosate | PA TAE 20

A O AR L IR o B
simlar extents= théeombimbatioadf the saffatthet and payrhemvirtaally gietiyates drapidgtual |y

el i mnates dropl g)’:? 5 bounce the inclusion a the surfactant al one
increases drift 2Y"t%e mass of active lost the inclusion of polymer

decreases the aman@incRisiond e sliffatfanbalene indfdRas Afifttahd th&Aasebf astiveve
deposited 10 Exarlrplte 2
0S

» the inclusion of polymer decreases the amount of spray drift and
increases the mass of active deposited

10
Example 2
Two further polymers are tested as co-formulants within glyphosate formulations
either alone or in combination with TAE 20.

15

Polymer B is a powder grade copolymer prepared by solution polymerisation of
a monomer blend containing 80% di methyl amino ethyl acrylate (DMAEA)
quaternised with Methyl Chloride and 20% acrylamide with IV 7 di/g.

20 Polymer C is a powder grade copolymer containing 90% di methyl amino ethyl
acrylate (DMAEA) quaternised with Methyl Chloride and 10% acrylamide with IV
8.5 di/g.

The test methods described in example 1 are used. The polymers are included

25 atarate of 0.75% and the surfactant is included at a rate of 7%. All
formulations are tested at a dilution rate of 1% v/v. The results are shown in
Table 2.

30



Two further polynmers are tested as co-fornulants within gl yphosate
formulations either alone or in conbination with TAE 20. 15 Polyner Bis a
powder gradgoeepebis®er prepared by sol ution pol ynmeri sat i gdr/s20060660050NMET

bl end contai ning 80%di methyl am no ethyl acrylate (DVAEA) quaternised
with Methyl Chloride and 20% acrylamde with IV 7 dl/g. 20 Polyner Cis a
powder grade copol ynmer containing 90% diygnet hyl amino ethyl acrylate
(DMAEA) quat ernised with Methyl Chloride and 10% acrylanmde with IV 8.5
dl/g. The teg},d®t hods described in exanple 1 are used. The polyners are
included 25 at a rate of 0.75% and the surfactant is included at a rate of
7% Al fornulations are tested at a diELI ution rate of [SprayDrvift (%he|results
are shown i Formalatien2. 30 WO 2007/ 031433BrareRiodeferotBbpi3 . 16 Tablle 2
Formul ati on| Bounce (% deflected) Spray IDrift (% | o0ss) Q?S)phosate I PA and

polymer B 8 TAE 20 and P nNer B p 9 phosate | PA
and pol yner %@@sg%mn(é vph@ggﬁ;\sl PA, _TAE 20 a? Polynef C 2917?/5 Tme
resul t s shoyGlypladsatedPA, (TAE 20aid Ralynen Bof t he s@irfactanf and @ol ymej

im ses the

virtuall y el tes dropl et bounce the inclusion of jl;\f\l \

amount of s{fslphasate PAsand PolMBEEGses the mass dR acti ve| depodii ed
Glyphosate IPA, TAE 20 and Polymer C 2 7.5

The results show that:

5 = the combination of the surfactant and polymer virtually eliminates droplet
bounce
= the inclusion of polymer decreases the amount of spray drift and
increases the mass of active deposited

10 Example 3

Two further surfactants are tested in combination with polymer A.

Tallow amine ethoxylate (TAE) 5 mole ethoxylate supplied by Adjuvants
15  Unlimited Inc (AU393)

Alky! poly glycoside (APG) surfactant supplied by Cognis Inc (Agrimul 2069)
The test methods described in example 1 are used. The polymer is included at
20 arate of 0.75% and the TAE surfactant was included at a rate of 7%, the APG

surfactant was included at a rate of 4% on solids (8% as supplied as a 50%
concentrate). The results are shown in table 3.

25



10 Exanple 3 Two further surfactants are tested in conbination with polyner
A. Tallow am ne ethoxylate (TAE) 5 nole ethoxylate supplied by Adjuvants
15 Unlimte 93) Al kyl poly glycoside (APG surf i ed by
Cogni s Inc ?’A%@?%%OGQ) The test nmethods descri bed in?’gi)g:?%qogllﬁ%@%re
used. The polyner is included at 20 a rate of 0.75% and the TAE surfactant
was included at a rate of 7% the APG suifactant was included at a rate of
4% on solids (8% as supplied as a 50% concentrate). The results are shown
in table 3. %?bl 2007/ 031438 PCTI EP2006/ 066013 17 Table 3 Fornmul ation
Bounce (% defl'ected) Spray Drift (% |oss) dyphosate | PA and TAE 5 100
7.8 dyphosate I PA, TAE 5 and Polymer A 74 6.8 O yphqspidy [brﬁﬂtg@nd APG 24
9.5 d yphosbomndlatign APG and Pol yner A [Bognée (%idefleeted){t s show that:( 5 the
conbi nation |of the surfactant and pol yner reduces dropl|{®8Shounce tihe

i ncl usi on of v =i st hre—anmoupt—of Ay drfit—ands gncredses the
mass of acti 95"%% %’gﬂ?ééng@m%l e 4. 10 Two ;1 Oyrrers are tegtged inffield

trials in cdeppRasateP TAE® dffPaithePAl ant.  Fermul atijons Ogeg and Iwo
contained 7.[0% w w TAE (approximately half the standarnd conmmercial

i ncl usi on r aGlyphosateABA aaddhPG% w w TAH (t he s24ndard 9.5
Glyphosate IPA, APG and Polymer A 8 8.9

The results show that:

5 * the combination of the surfactant and polymer reduces droplet bounce
= the inclusion of polymer decreases the amount of spray drift and
increases the mass of active deposited.

Example 4.
10
Two polymers are tested in field trials in combination with a TAE surfactant.

Formulations One and Two contained 7.0% w/w TAE (approximately half the
standard commercial inclusion rate for TAE) and 15% w/w TAE (the standard

15  full commercial rate of TAE) respectively, and are tested for comparative
purposes.

Formulation Two contains polymer D, a solid grade polyacrylamide homo
polymer with an anionic content of 0% and an intrinsic viscosity of 16 dl/g,

20 atarate of 0.13% w/w with TAE at 7.0% w/w in the final formulation. The level
of the polymer in the formulation is limited by the compatibility of the various
components in the concentrated herbicide formulation. Results are shown for
comparative purposes.

25 Formulation Four contains polymer B at a rate of 0.7% w/w with TAE at 7.0%



15 full commercial rate of TAE) respectively, and are tested for
conparative purposes. Fornulation Two contains polyner D, a solid grade

pol yacryl an pol ymer with an anionic content of Q2 intrinsic
Vi scosity g}“&l’%@m&{}?“g"? 20 at a rate of 0.13% wWw wth TAEQé%&E&B%kﬁl\?V in the
final fornmulation. The level of the polyner in the fornmulationis [imted
by the conpatibility of the various congonents in the concentrated

her bi ci de fornulation. Results are sho for conparative purposes. 25
Formul ati on Fpur contgi.ns polynmer B at a rate of 0.7% ww with TAE at 7. 0%
WO 2007/ 0314% 'ﬁéﬁ‘?gﬁgé%fl‘ﬁ% 3 18 wwin the final fornulation. The
above fornul ations contain 480 g/l gl yphosate, present as the isopropyl

am ne salt. A random pl ot design of four replicates is treated with 1
pint/acre 5k akRye{forpgatans qaadgin 480 g Syrhesate,Rrgseatiasthe 190BrAYbt s are
assessed vi sifineXalior ArBRISHRTRR MesRAD fetk riilichi¥s iWRestEd wifh ¥Bhubgs! and

f
norning glory. assessne nor ni ng % ory Is carried out 20 days

post tredt neefteaci4g0g/idest glyphosaigdonndatingn Rleisrase asegsser yvisniebaios 43 days

after the injtLi i A | eaf . The

vi sual assesfg‘%@%kce%rg&ﬁtﬁsg%g@é’? Qﬁqsce'jg% Iv%@eﬁ Ca@h@i&g‘éf&) ) \{Q{edays after the

second treat a&sntsgmé‘rhte‘onr mpmimg;gbfy is frarriedi auit 28 days postrisratment. bdieoplotsTabl e 4 %
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order to control the velvet leaf. The visual assessment for the velvet leaf is

10 carried out 14 days after the second treatment. The results of the trial are
summarised below:

Table 4
% control

Formulation Morning Velvet Average
Glory Leaf

One 64 90 77

Two 71 93 82

Three 71 86 79

Four 69 95 82

15 The results show that

* The efficacy of the low TAE content formulation is lower than the high
TAE content formulation in the absence of polymer
= Polymer D improved the performance of the herbicide over TAE alone at
20 low rate; however the formulation was not as effective as the high rate of
TAE
= Polymer C in combination with a low rate of TAE gave similar control to
the TAE at full rate



Four 69 95 82 15 The results show that The efficacy of the | ow TAE
content fornulation is |ower than the high TAE content fornulation in the
absence of polynmer Polymer D inproved the perfornmance of the herbicide
over TAE alone at 20 |low rate; howev the formul ati on was not as
effective as the high rate of TAE Polynmer Cin conbination wwth a | ow
rate of TAE gave simlar control to the TAE at full rate 19 dains 1. A
pesticide or herbicide conposition that is an aqueous concentrate which is
di | ut abl eCfaimfsor m a sprayabl e fornul ati on conprising, water containing
therein, i) at |east one pesticide or herbicide active and ii) a spray
drift control agent conprising at | east one water-soluble cationic polyner
Ithat has heen Aqxeaaﬁddé][aarheetbibrﬂémhnmﬁbitiﬁnulg@tastahaéqxﬁouarmneemra@dvhudﬁ?s at
east one tioni¢ surfactant, in ich the at | east one tionic polyner
exhi bi s SHLRRIE LS R Shigwelle fmijalign compeBing, WR(EF EOMAMINGHBSIEITT oni o

pol ymer exhi bi f)at %a@%d@é\ééﬁci@@dfr%@rtﬁ'@d@héﬂvecﬁndat |l east 3 nEg/g and/ Of I'S
formed fromat |east 50 w.% cationic nononeric repeating units.

conposi tion ac®o? PRy deftgontral agent camrrisinghat laast Qagtwﬁiﬁ@S@'UP'ﬁa%act'Qﬂ'P i's
present go@l'?\e?fﬂ%‘t'ﬂés Béerﬂjfbrrtngd %?rﬁ Qﬂ‘lg@ﬁi'cgmur%fatﬁrﬁfe mGUR&aSiahon- 3. A

conposi ti according to clal e cationic poI ymer is
formed from atiii) etalsastmme catibyit enifactamty unsat urat ed cati oni ¢ nononer and

1"t 03 wnirofiel ik 8T B8 Rl moufid B oIS, el r BB o ™
pol ymer i dl/paadané catiordo palymentexdibits tzebal&mn: Eharganigngity bf atvziagh8 roEg/got al

conposi ti ond/or is formed from at least 50 wt.% cationic monomeric repeating units.

2. A composition according to claim 1 in which the at least one surfactant is

present in an amount of up to 15% by weight of total composition.

3. A composition according to claim 1 or 2 in which the cationic polymer is
formed from at least one ethylenically unsaturated cationic monomer and optionally

a nonionic monomer.

4, A composition according to any of claims 1 to 3 which is an aqueous
concentrate in which at least one cationic polymer is present in an amount of
between 0.1 and 2% by weight of total composition.

5. A composition according to any of claims 1 to 3 which is a sprayable
formulation in which at least one cationic polymer is present in an amount of

between 25 and 150 ppm by weight of total composition.

6. A composition according to any of claims 1 to 5 comprising at least one
systemic herbicide active, preferably glyphosate.

7. A composition according to any of claims 1 to 4 or 6 in which at least one
pesticide or herbicide is present in an amount of between 50 and 700 g/I.



5. A conposition according to any of clains 1 to 3 which is a sprayable
formulation in which at | east one cationic polyner is present in an anount
of between 25 and 150 ppm by wei ght of total conposition. 6. A conposition
according to any of clains 1 to 5 co ising at | east one systemc

her bi ci de active, preferably glyphosate. 7. A conposition according to any
of claine 1 to 4 or 6 in which at |east one pesticide or herbicide is
present in an anmount of between 50 and 700 g/I. 20 8. A nmethod of treating
a crop aréa orAanethndaofotfreatmldamrd)m arepestancaca of landewlth ;3 gestidide: lar

compr | seaREH AT oo TRE G PR Sl BB, S ReBYS
her bi ci decartkehtrateaathprisgs wvatapaay cdnfaldingtheteiml agent conprising at | east

one water-solulectlonlc at has heen formed fromethylenically
unsat ur at ed mn'g%lﬁf"% %”?d’qsf'?'aeﬁklﬁe@«‘%‘? e ke @nti oni ¢ surfactant, diluting

the aqueous CQDC@%FF@} 8rift %oﬁtrélpéﬁéhttc%ﬂbrfsﬁlgf&r lBbst ohe %&Léblutﬂé ngatighicon and
t hen distributing ormul ati on over the crop area or area of

| and, in RAY®Ar thAkhag b¢%f9fm%éromaﬂthﬂﬁm@allwwwat@stmqsiwraﬁnqi ntrinsic
vi scosity of qh) %t‘?é‘éstt ofte Cg{,é.gcn%]r}flacrtg}ﬁ cationic polyner exhibits a cationic
I"e

charge density and/or is fornmed fromat |east 50 wt.%
cationic WMUMQ eqmeqwaaqnngntmtetlrsa spray tank to form a sprayable formulation and

then distributing the sprayable formulation over the crop area or area of land,

in which the at least one cationic polymer exhibits an intrinsic viscosity of at least 4
dl/g and the cationic polymer exhibits a cationic charge density of at least 3 mEg/g
and/or is formed from at least 50 wt.% cationic monomeric repeating units.





