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Sur factant Conpositions This invention relates to agrochem cal
conpositions including adjuvants, and in particular to conpositions which
contains at |east one adjuvant surfactant and a di spersed phase

agrochem cal . Agrochem cal adjuvants arse.conpounds or m xtures of
conmpounds, which often are or include surfactants, used in the
agrochem cal industry to enhanE%Hgfyﬁﬂ%@%&ﬁk%ﬁléﬂﬁﬁi&%ﬁ&tiVeness of an
agrochem cal in a fornul ation. use e phrase —ad) uvant surfactant" to
refer to surfactants which have (alone or in conbination with other
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invention is directed to conpositions includin juvant surfactants, and
speci f i cal | FOBROSHtigRsIMUGAINEING AHPYSt gne ediamntau ancba dispgrsegiphage,agrochemical.
interesting adjuvant activity. The adjuvant surfactants can be incl uded I n
agrochem cal _formyl ations by inclusjon in agrochemn cal concentrates
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wher e N apghn ?g g each independently from1 to 13; and p is 1 or .2; such
that n+tmtp 1S from8 to 18; AO is an al kyl ene oxi de residue having from
2 to 4 carbon atons and is particularly an ethyl ene oxi de resi due,
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agrochem cal itself or of the agrochem cal supported on m xed with other
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be of the agrochemc
dnspersed phase agrochemical and as an adjuvant a branched primary alcohol alkoxylate of the

formula (I):

[CH3.(CH,),] [CH3.(CH,),] . CH. [(CH2)p 0. (AQ)q.H] ()]
where
n and m are each independently from 1 to 13; and p is 1 or 2; such that n+m+p is from 8 to 18;
AO is an alkylene oxide residue having from 2 to 4 carbon atoms and is particularly an ethylene
oxide residue, a propylene oxide residue or a mixture of ethylene oxide and propylene oxide
residues; and |

q is from 2 to 30.

We use the phrase "dispersed phase agrochemical” to refer to a material which has agrochemical
activity and which is substantially insoluble in water and is used in the form a dispersion of particles
of or including the solid or liquid agrochemical in water. Solid dispersed particles can be of the
agrochemical itself or of the agrochemical supported on mixed with other solid (insoluble)
material(s). Similarly, liquid dispersed particles can be of the agrochemical itself or of the
agrochemical dissolved or dispersed (as a solid or as a solution in a second non-aqueous internal
liquid phase) in a non-aqueous liquid. The aqueous formulations containing dispersed
agrochemic'al are typically applied to plants, or the immediate environment of plants e.g. the soil
around the plants, by spraying. -
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second non-aqueous i nternal | i qui d phase) in a non-aqueous liquid. The
aqueous formul ations containing dispersed agrochem cal are typically
applied to plants, or the imedi ate environnent of plants e.g. the soil
around the plants, by spraying.- -2.

-2- - We refer to various types of corrp03|t|ons and formul ati ons.
"Agrochem cal conpositions" are conpositions including an active
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di spersions and in solid form especially in water dispersible solid form
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especially 9). The al kyl €ne oxi de groups are de5|rably all ethyl ene oxide
resi dues or m xtures of ethylene oxide and propyl ene oxi de residues,
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pol yoxyal ky Iresidges branirtures gf ethyleneamide aad prgpylenalodide essiduesy dedirebly bavirig e ragiarahtio
of ethylene oxide residues to propylene oxide residues of from 1:5 to 10:1. When the alkylene
oxide residues are mixed ethylene oxide and propylene oxide residues, the polyoxy- alkylene chain
can be a random or block copolymeric chain. Within the range 2 to 30, q is desirably 5 to 20 and
generally q is larger where the number of carbon atoms in the branched alky! residue is larger. The

number of units in the polyoxyalkylene chain, 'q', is an average value and may be non-integral.

The alkoxylate compounds of the formula (I) used in this invention can be made by alkoxylation of
the corresponding branched primary alcohols under conventional alkoxylation conditions, typically
under alkali catalysis, particularly alkoxide catalysis e.g. using NaOH or KOH to form alkoxide

in situ). The branched primary alcohols can be substantially wholly branched alcohols as can be
made by the guerbet process e.g. 2-butyloctanol, 2-butyldecanol, 2-butyldodectanol, 2-hexyl-
octanol, 2-hexyldecanol, 2-hexyldodectanol and 2-octyldecanol; or they can be mixtures of the
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Where the agrochemical is present in the aqueous end use fornulation as
solid particles, nmost usually it will be present as particles nai n%ﬁt
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adj uvant surfactant of the formula (1) will typically be used in an anmount

in proportige fahhacl@réemtaupé Cl g f@§tdcidCorathiRGirfbatart, subias Peyl laurate,
forrrulatlons plca at a spray application rate of from 10 to 500 |.ha

) typical Q%ﬁﬁ’é@ﬂﬁ‘ﬁ’?‘&t heptedeqadiencgie, stearateni@leates e iapaytisulay. "(!ﬁh}" to
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adj uvant surfactant w | typically be used at a concentration of fromO0.01
to 2% nore usually fromO0.03 to 0.5% by weight
The adjuvant surfactant of the formula (1) will typically be used in an amount in proportion to the

amount of the active agrochemical. In spray formulations (typically at a spray application rate of

from 10 to 500 l.ha'1) typical agrochemical concentrations are in the range from about 0.001 to
about 1% by weight of the spray formulation and in such systems the adjuvant surfactant will
typically be used at a concentration of from 0.01 to 2%, more usually from 0.03 to 0.5%, by weight
of the spray formulation, approximately corresponding to a ratio of adjuvant to active agrochemical
of from about 1:10 to about 500:1. This ratio range will generally be maintained for concentrate
forms of formulations e.g. where the adjuvant is included in a dispersible liquid concentrate or
dispersible solid granule formulation. However, in using such concentrates, it is possible to add
further components, including adjuvants, in tank mixing.

In solid dispersible granules, the proportion of adjuvant will depend on the extent to which relatively
inert materials are used to provide the solid structure, but will typically be from 5 to 50% by weight
of a dispersible agrochemical granule containing about 1 to 80% by weight of active agrochemical.
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' 500%, desirably '10 to 100%, by weight of the adjuvant surfactant. Such combinations can also
include salts such as ammonium chloride and/or sodium benzoate and or urea especially as gel

inhibition aids.

Particularly when the dispersed phase agrochemical is used in the form of a solution or dispersion
in a non-aqueous water immiscible liquid, and particularly in an emulsifyable concentrate, the
agrochemical composition will include one or more dispersants and or emulsifiers. These can be
conventional surfactant materials as are well known in the art and may be non-ionic, amphoteric,
cationic or anionic or combinations of such surfactants. Such materials will typically be included in
an amount so as to give a concentration in the spray formulation of from 1 to 30% by weight of the
dispersed phase of the spray formulation. As they are included to enhance dispersion, particularly
of oily materials e.g. carrier oils, such surfactants may be or include oil soluble surfactanfs which
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An increasingly attractive presentation of agrochemical formulations is as solid particles or granules
which can be readily dispersed in water to give an application formulation. Plainly it would be
desirable to have an adjuvant which could be included in such granular formulations or which can
itself be formulated as a dispersible granule, thus enabling the preparation of an agrochemical
formulation including an adjuvant by simple mixing of the solid granules (always taking care to avoid
undue separation of the solid e.g. arising from density or particle size differences). The surfactant
adjuvants of the formula (1) can be formulated in such solid forms. In particular, the adjuvants used
in this invention can be formulated to produce water dispersible granules by forming adducts with
urea. The invention accordingly includes a water dispersible adduct of a compound of the

formula (I) with urea. The adducts with urea are believed to be clathrates (cage compounds) and
can be formed by forming a liquid co-melt of the alcohol alkoxylate of the formula (1) with urea and
optionally with water and cooling the co-melt to form a solid. To form granular material directly it is
desirable to form the co-melt into particles and then to cool it e.g. by spray cooling, particularly by

spraying the co-melt into a vessel having a relatively cool gaseous atmosphere and allowing the
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forms. In particular, the adjuvants used in this invention can be

formul ated to produce water dispersible granules by form ng adducts with
urea. The i Thessulid grandlescofiuciaragbiyet willdypitdibshate wadtiolof tres PauFadint agdMeif el  a

d of, dd t bel i d
o be ol at noua UPA YA bk hork b 110 0 Bl B oo o
co-nelt of ¢dmponenis ithd granules)of adjuvantifred drduéta@reasetul it ke fonriulatiors efaolwtgilanular
t |
gfalnargr k%ﬂéé%ﬁgﬁﬁ%%lys@m b9 Qﬂicl& @&gé Wﬁh é%pﬁ‘i& a[grc}cﬁeriugél ghtﬁle %gk%esftlfms ||£\ Bse in
particl es ahigwandhe qdwvg@i@pdqc(( grenges \wtympalwe @ddsiditmyatepinat amalin td grovide the
sprayi ng t hgesfred éﬂhkéntﬂaﬁér%f%dj\émﬁ'thék%‘/dy’?&nﬁlaﬁ&J ShiN G the SPRneARIGP IR Ies wil

at nosphere and al | owi ng

-6- spray prvysedin %gor{egpqngqng amAwnt: The ratio efadiupant adduetasansies iyactiveagieahewicel

at nospher e grandldatil ddendanh u\eeésasctﬁ@bméeﬁtmt.&%fwrhe gFa|ﬂ51¥s 5@l the base of the
vessel . Such particles often take the formof prills. The solid granul es
of urea adduct will typically have a ratio of urea to surfactant adjuvant

of the for n‘ﬂieagrédu)esmﬁayfalsnmcluda other condponghas éfitie dgpdchemidal forinGiaifonlincifiding'®é ght .
As such, even vmtrg %b Eﬁ'ﬁ on nts taI he gtranul es of adjuvant urea
adduct are %é'é?fﬁ ik hules coptalb 5 afivg Agiogemical @PBH?@WP’&%flac%‘S?stens
by direct nagroontgrrmatwul gplaaﬂylbarfromgrtowmmmightaxttne\gf:anmarrmﬁr boseibRe.comPoréhs | N
this way thg, % puct granules wll typically be added to water in
an anount to provi e t e desired concentration of adjuvant in the spray
formul at i onbln®rwamc¢|¥lwﬁweamf@Mwe¢w wgtensalibissto \give lowbdscasitydolutiona at high
correspondi Ng agR4Le ' | Ve
agrochem cal granul E%nc\}émmﬁt'{’%fag&h%g W*iﬁxﬁﬂélg@ 'gég %W%%%g’e ?a rg%y% |n t he
granul es as usegglluloser a@ngraawmusgrsmsmr@gormrb:tspuetammcroswmmgmtes. of the
agrochem cadjiubms, askerbéridler daﬁﬁ}s%bﬂ‘ﬁh éahfon%ﬁck‘f c %Efoﬂ‘ﬁa@@&ﬂs%@hh kéﬁhﬁ%l&rﬂﬁ%um

granul es contain an active agrochem c roportion o
agrochemi cal wi Falciymy By ’E%ﬂ"P?U’Béteﬁﬁéﬁrﬁqd'lt%t"sd%hbwhﬁb» wﬂdﬁtmm&ﬂt@; ﬁedwhe

Ot her possible amm&néﬁmm Qfurririfn &Ecﬁﬂué@&dium%wﬂﬁumgmé,f&i@sf snd :%ruﬁni teHkdatd, Y

bi nders whi harereal y water soluble to qi owwscosMys utrons at
hi gh PiRfgeRtinAdeRtst Sush poHsfactants, Hﬂ%%’labgw Fvelyim water: fr exaserie caseaxyvi ny |
al cohol ; car boxmamylbeﬂhtose collodtoﬁ qiolywhﬂﬁ,@mu&uéfhﬁd Aiefols stameﬁulsse%wemh&égéﬁé or

sorbltol starchI rose..an '%ﬁyates ents, absor ents or carriers
such as carbon ?ﬁtﬁgﬂc “Fif’%‘“’“&f&? margiate § Y cagbonpte, bicathqnate,or m

sesquicarbonate, ammonium sulphate and dlpotassmm hydrogen phosphate;

wetting agents such as alcohol ethoxylate and alcohol ethoxylate/propoxylate wetting agents;

dispersants such as sulphonated naphthalene formaldehyde condensates and acrylic copolymers
such as the comb copolymer having capped polyethylene glycol side chains on a polyacrylic
backbone available from ICl Surfactants under the trade name Atlox 4913; and

antifoam agents, typically at a concentration of from 1 to 10% by weight of the granule;

The spray formulation of adjuvant and active dispersed phase agrochemical in water at application
concentration of and used in this invention can be made by a variety of methods. Thus:



cal ci um or magnesi um stearate; sodiumtripol yphosphate; sodiumtetraborate;
sodium  woogdiafat e; sodi um al um ni um and m xed sodi um ' 450
silicates; and sodi um benzoate, disintegration agents, such as sur act ants,

materials that swell in water, for exanple carboxy- met hyl cel | ul ose,

col | odi on, polyvinyl pyrrolidone and mcrocrystalline cellul ose swelling
©agents; salts such as sodiumor pqtassium acetate, sodi um carbonate,

bi carbonat e or sesqui car bonat e, ammoni um sul phat e and di pot assi um

hyd b I d al cohol
et hoxy! ot of pr oAt sHEe R iy e sthed e SlpeRoe sBpRT o
napht hal ene foﬂm¢mydeomem¢ensmam lmslcllae:hquid andopfiumialyrincisding an adjusaith as
the conb copol ¥We@ﬂﬁ}f‘t@°ﬁm‘kﬁﬁé¥? J;g/édqﬁﬁwgi ycol side chains on a

ac r

pol yacrylic bone avai'l a om Grfactants under the trade
name At | ox 14913/liyi¢ eonsentiateromialineriresactive gispesded phage agrachervieel disativegiror of  f r om

| to 10% by WeUGbérséﬁ in b ABn-B&RBLY, ater mﬂ&ﬁleﬁtﬂﬁlaysuf:r%éw el tyﬁ)grr&fdoﬁéjja ant and

active dlsperse %ﬁ ase a ochentcal ter at ap F | Ca n conée rati on
of and used i nopYppally;i 28R E‘éﬁ?tﬂmﬂ@fﬁvf@'"‘#@r( sarybedisnersed die waighithus
-7- ali qwciﬂntatiageﬁm&;feﬁ&i@ m@mtwswrpgaéemam%ﬁémua ifthé paeped phase

agrochem cal di ss I N a non-aqueous, water

i mi sci bl e™ i gqdi 38" u@ﬁf’?%ﬁ'&ﬁ%" |°ﬁg‘?qﬁﬂ"'?ﬂgth§ﬁ°tyﬁjdl§9%f?ﬁd phase agregheficatandt of
the formula (I ppismalyteidingaeeevhnt sirfactantof te forinula (1) Gar belligbreaa MEENAEBALE

contai ni ngf hetrﬁcatd]u\égntgbﬁa%%w &%eqh i c@%ﬁﬁgt’ ﬁlran;m?%ld ugﬁ@'ﬁ%la\gllﬁ:gtio%rformulation, '

di spersed in on=aqueous,
N- et hyl pyrr oI bdeweat tagnsme tlme a&maﬁerruhsbbrylon ntthe diting digpersedi pmeétégré‘duéfhi&ﬁlt ant

of the formulap{dk cgfé;ghg%dﬂbﬂgﬁrﬁﬁgntﬁt\%e‘ﬁ%trﬁéterﬁ%%ﬁg 8'P9°“ S A S0 v&él ng or

di spersing the disp ase agrochem ca
granul ar concefay &g watsf °f(ﬁ“Q§‘cﬁﬂPenuﬁlsn|geM}‘ﬂ§ azolid granull coptainingdheadisant

agrocheni cal aggHactant, m&thmef@tﬂexaa&tﬁt&@tmjtﬁ&&t}'&fé&é"i\{“ surfactant of the

formula (1) can be dispersed into water; v the adjuvant surfactant of
the fornmula (I) can be dispersed into the appllcatlon formul ati on,

bef ore, at when cSrﬁiéﬁtrétéﬂBolﬂ%r ﬁt{uuﬁﬁ?eﬂfse@lh§ﬂ8 E&lr&g'of%t:ﬂ\;egﬁro@?érﬁuvﬁ aﬁﬁlérpa%fﬁgtg

phase agro case, th ﬁuvant surfactant can

nat eri al ? fgt"‘l’ &‘8 srgy Eﬂ"f‘ﬂﬂt'qnﬁ ﬂ? °§6‘fe\'7?§?¥f’s Villtvpically be dilutedywith fiam §RtoctO, 0@9-
non- aq ueousammjlarmo)o 0000 timed ihd todl ddigh€of @R HgRichériBal  difivartliaHy M) carrier solvent

sur fact ant ul ar d of t uvant surfact ant . When
concent r at esété]g'ﬁﬁthé §?ncpntaﬁ gﬁ’g 'g fﬁneégray H’é’"@é‘iﬂ“é‘é’ sgfay gegiicgtion to crops.

agr ochem cdhe iavehtion ata:d[dngtyrncludes & spray tohm!aﬂri])n ?qcluﬂiﬂg Btlbdst b disgefsed phase ar]
concentr at { r rtjcularly
30 to 1, oogﬁr"welr'ﬁé"sai s tacéjup%\élg bhar%ﬁeg pipan. g@]ﬁéﬁfﬂ‘yi%? ‘]’Tq%{) it D ?Ha any
carrier sofWanforrgylation Ioﬁ@ﬁtnvﬁfﬂlon h@y bemadeby dtluaororff awaba@ntrate aé deseriiddeabey; ay
formul ation for spray application to crops.

The invention further includes a method of treating plants using spray formulations including at least
one dispersed phase agrochemical and as an adjuvant a branched primary alcohol alkoxylate of the
formula (l). The agrochemical may be one or more phytoactives, for example growth regulators
and/or herbicides, and/or pesticides, for example insecticides, fungicides or acaricides. Accordingly
the invention further includes method of use including:

i a method of killing or inhibiting vegetation by applying to the vegetation, or the immediate
environment of the vegetation e.g. the soil around the vegetation, a spray formulation
including at least one dispersed phase agrochemical which is one or more phytoactives, for
example growth regulators and/or herbicides, and as an adjuvant a branched primary alcohol
alkoxylate of the formula (1); and

il a method of killing or inhibiting pests of plants by applying to the plants or the immediate
environment of the plants e.g. the soil around the plants, a spray formulations including at

least one dispersed phase agrochemical which is one or more pesticides, for example



The inventy@og3dxspr di ngly includes a spray fornul ation i nclp¢gidihspbasheast
one di spersed phase agrochem cal and as an adjuvant a branched primry

al cohol al koxylate of the formula (1). The spray fornul ation of the
invention may be made by dilution of a concentrate as descri bed above.

The invention further includes a nmethod of treating plants using spray
formul ati ons including at | east one dispersed phase agrochem cal and as an
adj uvant a brancheduprinar al cohol, . al koxyl ate of the formula (1). The

agr ocheni cal ndiFeRie Bﬁé”rl?fc}/dt‘?ﬁf’%acﬁ?ﬁ}qeﬁaﬂdﬁég adipyant 2 hrapghed PeP@WElMb gul at or s
and/ or herbi ci cikexyl@ie diths fopasa (Ici des, for exanpl e insecticides, fungicides

or acaricides. Accordingly the jnvention further |nclydes nethod of use
i ncl udi ng: %g(amp'eﬁofro?g?ﬁ%eg‘k'#rsfﬁP"""fsﬁGgr(?f’hqnﬂ?ﬁlljsd?{?‘f‘{?@&wgﬁ’ﬂ‘(e@ﬁ $46A 8B gromtihl ving to
t he veget atreguators and/dreneibitited, fartexample acetsohlor, latemBMhicesllfurbrs, prim@aturdn, on e. g.

| cast one. drosNfseebrs TG, oF R BRLa an Parinec, 1 expmin rBRBHAGRE [ ves

for erapardite, fignoivites, forsgyainple doredicne chd propiesriazale, e acarieides. as an adj uvant a
branched primary al cohol al koxylate of the fornmula (1); and ii a
met hod of killing or inhibiting pests of plants by applying to the plants
or the imedi ate " environnent of the plants e.g. the soil around the
pl ants, a spray formnulations including at | east one di spersed phase
agrochem cal which is one or nore pesticides, for exanple

- 8- i nsecticides, fungicides or acaricides, and as an adjuvant a
branched primary al cohol al koxyl ate of the fornmula (1). Exanples of

sui tabl e di spersed phase agrochenicals include phytoactives, such as growth
regul ators and/ or herbicides, for exanple acetochlor, alachlor,

ni cosul furon, primsulfuron, prosulfocarb and trifluralin; or pesticides,
such as insecticides, for exanple fenitrothion and propargite, fungicides,
for exanpl e iprodi one and propi conazole, or acaricides.

9 The follow ng Exanples illustrate the invention. Al parts and

percent ages are by wei ght unl ess



ot herw se st at ed. Mat eri al s Agrochem cal s Logran 25% wt active

triasul fur‘?asg}z?ﬂ?rsi ble granules, ex Cba Allegro PCT/GRY8/6b459
fungi cide formulati on contai ning kresoxi mnethyl (125 g.l ) and
epoxyconazol e (125 g.l ) ex BASF Titus 25% wt active rinsul furon .
di spersi bl e granul es ex DuPont Caneo 75% Wt active

tri benuron-net hyl dispersible granules, DuPont Conventi onal Adjuvants
Trend 90 | sodecyl al cohol et hoxyl ate ‘ex DuPont Synperonl c 13/ 9

tridecanol 9EO al cohol ethoxylate ex |ICl Surfactants Atg

Al kyl pol ysaBiedpiowingiopmpian flusivate tae invgritien, AlLaarts aRghpercentages are by We'gh%‘!fﬁf
phenol 8- et fnerwisalsited. Br anched primary al cohols AL1

2- butyl oct anol made by the guerbet process AL2 m xt ure of
primary al cohols mainly having 12 to 15 carbon atons and

cont ai ni ng maetidls 50% nonobr anched primary al cohol and about 50% I i near
primary al cohol by the oxo process frominternal olefin precursors
Br anched prgﬂzﬁ?'ﬂ?"&ﬁ %ohol al koxyl at e adj uvant surfactants: ASI

9- et hoxy! at kedgBarpr opoxy| 25% wbbdivé triasylfotoprispersbleisnuie®®x Ciba  7- et hoxyl at e of
ALl AS3 8- et hoxyl ate of AL2 A4 m xture of AS2 (70% _and
monopr opy| ehkegt ycol (39%“'%@‘"%1’@1@(’“‘#@" containingkresaxigym-methl (325 g I) andsg
di spersi bl e granul es of AS5 and urea (see Exanple 3a) Gener al net hods
Field tests were carri e@mmm‘&@gﬁgpf)wgl\ﬁﬁi ng a conpletely randoni sed

Control rund®iei ng ac; LOEhUR BB MONLIGH bRl PR dB B ol 00 |- P

Cameo 75% wt active tribenuron-methyl dispersible granules, ex DuPont

Conventional Adjuvants

Trend 90 isodecyl alcoho! ethoxylate ex DuPont

Synperonic 13/9  tridecanol 9EO alcohol ethoxylate ex ICl Surfactants
Atplus 435 Alkylpolysacharide adjuvant ex ICI Surfactants

NP8 nonyl phenol 8-ethoxylate

Branched primary alcohols

AL1 2-butyloctanol made by the guerbet process

AL2 mixture of primary alcohols mainly having 12 to 15 carbon atoms and
containing about 50% monobranched primary alcohol and about 50% linear

primary alcohol made by the oxo process from internal olefin precursors

Branched primary alcohol alkoxylate adjuvant surfactants:

AS1 9-ethoxylate/3-propoxylate block copolymer of AL1

AS2 7-ethoxylate of AL1

AS3 8-ethoxylate of AL2

AS4 mixture of AS2 (70%) and monopropylene glycol (30%) by weight
AS5 9-ethoxylate of AL1 '

AS6 dispersible granules of ASS and urea (see Example 3a)

General methods

Field tests were carried out on test plots using a completely randomised block design with 4

replicates, _Thga spray volume used was 300 l.ha™. Control runs using adjuvant at 0.1% in water



- 10- (nowp%kiyesagrochem cal) were run In each experi nentgdr/gassiRppe and
showed that on their own they were not phytotoxic and have no agrochem cal

activity. Exanple 1 Triasulfuron is a selective sul fonylurea herbicide
which is known to have limted activity agai nst weeds such as cl eavers
(Galium aparine) and ivy-Ieaved speedwel |, Veronica hederilfolia), in
particular giving low necrosis (killing) rates In such a situation, it is
an inportant beneflt i her bi cide can limt the growth of the weeds

(i nhi bi ti onto&ctye ag&?"*ﬁ%’é"aﬁf“’eﬁﬂua 36h, frtperimpntalispauepcesand showed fhaton theiriowgs

adj uvant s Ofey Wétre a6tiphyiofoic @id hdve ad dhfottietiicapgaiviyst G aparine and V
hederifolia growing naturally as weeds in w nter wheat was exam ned.
Treatment formul ati ons were nade up using a dispersion of triasulfuron at a
concentr at i Bxarpfe 3. 3% by wei ght (0. 83% by vvei ght of active) Var i ous

adj uvant s e | ti.0 1% by
wei ght andmﬁrfja(rg] ﬁ']?% gﬁ%éieé"oe s‘ﬁo'lc‘}}rur atgeéﬁg %"Pﬁ‘ § 'g“\ﬁg?%fwg’p gvgd at a
dose rate We@ssumstdeam rGa!mmrapafne)zafndngdea\@d sp@ldvvelr(t\/etomca hedel®84), ig. ha 1)

had been uSggidir ivifg «sw%{gaa%sg&g,gysfe@ ihis g@ $uARAT 08 Ao BERRE F10! 1 2

were used in eva activ ecause 0 err regu
di stributi ohﬁrbquiiﬁacaﬁ‘émlthﬁ mvfhefmewpedﬁdmhmow)@@dby vaehf amgdjevanh I@ltmeﬁgemwer e

eval uated Vg Hﬁéclt ¥f abjuvants oh A8 Bctility SFeiesulftdnS gaﬁéte@&ﬁyﬁﬁé art W hdde foﬁﬁ(&rﬁﬂﬁg of

i nhibition, chlorosis and necrosi’'s expresse ercentages o ants
af fect ed. THRUrAlY@sWeedgin “@nﬁ%wheﬂ%ﬁﬁ(ﬁyn% Ta%ﬁt'ﬂvﬁfﬂrma'ﬁ@nﬁwggeema PSS RNed

adj uvants ag ehﬁfnbif Glaifurbhet 8 ebncahtiatibilof BAY By weilift |(0)83% by wetght of active). Various

Tob e e s AR S5 et ol B B
Chl orosis i%@ﬁ(fl osﬁ\d&uvgnﬁs ghe plots were spraydd at agpse rate-oF actiye triasutfiffon of 25gha’ 150 ]
Egg Chlortoluron?@ 500 g.ha” ) had gﬁen used as & 81'8-emergence ﬁeglaclde. G ap_é?‘rgyﬁ and 1(2)0

These dat a Vhddezifdliaweleaksed |heva’nhumlhglaérbm:daifachmumfméjrwm dlgﬁmmoga!hd
growt h i nhi e 1 foli It .was p or. .t o
ot her adj uvgéﬁ{"é'gﬂngédgan @eg{ee&s%n%%ﬁ é’mB %%eweé%ﬁ alugfedrvﬁ Hglﬁytjs? ganﬁg weexks
adj uvant s. afteEireatypers and ﬁeuestemmlbmoxsmbmms land edcfasistexpressesiss percertages of
ad) uvant s | el tnéRRARSE e i Ui K5 B AnBlng s 1 ONGAL Fecival CUFY
t han usual ap Ication rates ests vve 1o exam ne & activi

f ungi ci des @&j iFide are;selaubingrakie ' delW( Er ysi phe graninis) and |eaf spot

(Septoria tnrtic) in wheat. The
Table 1
Adjuvant Veronica hederifolia (5 weeks) Galium aparine (5 weeks)
Inhibition | Chiorosis | Necrosis | Inhibition | Chlorosis | Necrosis
none 40 10 10 50 30 10
Atplus 435 60 50 20 - - -
NP8 60 40 30 40 30 10
AS2 70 50 20 60 50 20

These data indicate that the inclusion of AS2 as an adjuvant gave good growth inhibition of

G aparine and V hederifolia. It was superior to the other adjuvants and markedly superior to the

control runs using no adjuvants.

Example 2

This Example shows the effectiveness of the adjuvants in obtaining enhanced effectiveness of

agrochemicals at lower than usual application rates. Tests were run to examine the activity of

fungicides against powdery mildew (Erysiphe graminis) and leaf spot (Septoria tritici) in wheat. The



- 11 - tests were carried out using a conpletely random sed bl ock design
wth 4 repWwooasess3on a clay soil. An advance crop of nai ze pepGBYSINIISRAS A
sowi ng density of 400 kernels.nferr], a nitrogen fertiliser application of
. 68 kg. ha[err]1, a herbicide application of Defi + AZ 500 + Prodix at (51 +
150 M + 1.5 1).ha (respectively) and using Meteor at 2 |.ha as growh
regul ator. The subsequent wheat crop wasq4subject to adventitious infection
of S'tritici and E gram nis and were spray treated with the fungi ci dal :
sprays set I I ' . ontain 0.042%
20t e angy o welcqihed out LRg b AMiale' il bl des it i Vog an Sl £l ctp. " 2
[err] Wen Afdyancegramehmeize was arown @e g sowing dehsityioft48@ kernelkmiianitatgen Gertilisérof

the spray. Test re. rungusing: - t he fungi cide (no_ adjuvant) at
ts normal SRR B8 Ko} estikiie poplication ofDafi + AZSP0 & Prodix at (51 + 150mic

fungi ci de éno adj évant) at 75%of its norngl application rate t he
fungi ci de at 8o, Gespeptvelyhandaising Bletaor ak3 1w 1as geowd) negulaton JEhe subssoven) Whestt

dj t i . . t t .
asseseed viThATe, HEpE ARnfiBL hRLyoh f sTrll3hl il abd HE SRRk FadET e
t he percenth'dsmsa?%b@W-i nfected 2nd and 3rd | eaves was det erm ned.

For E graminis the percentage infection was assessed. \Wen the crop was

sprayed, only a very slight infection was apparent. The results are set out
in Tabl e 2 Th&aspeRRY formulation was made up to contain 0.042% active fungicides (equivaiebt to af

Tr eat nent Stritici E

gram nis application rate of Allegro of 1 Lha™!. When uséd, adjuvants were incorpprated ip #te tank3nig al eaf
EOgr am%giys I\OIA?I% B¥if%e spray. Tests were run using: 5 5.8 13. 3 158
0 .

27 75% NAR + thle fbeic& (no adjuvant) at its normal application rate (Z50%.ha”" t i
10 750 NAR + O T0f Ao o adjuvant)atit ppiication rate (25 % @ °ta'%.t'§°s)

10 75% NAR + toe fungigigs(no adjuvant) at 75% of its normal applicatiof rate 11.7
10 Unt r eat ed w@mhéitlie at 75% of it icati : o i
ke 1757 o s o speton e 0 13 (9 39 prsy,

general, the level of 1 nfection was a
condi ti ons meantUnireated eaptal t he fungici de al one at 75% NAR gave good

resul ts. Eving efiéut of the trédifbmts Wasastbsdel Sisally UKEHY Fitid ¥ feaves were observed
separately and the percentage of the area of infected 2nd and 3rd leaves was determined. For
E graminis the percentage infection was assessed. When the crop was sprayed, only a very slight
infection was apparent. The results are set out in Table 2 below.

50 In
ng

Table 2
Treatment S tritici E graminis
2nd leaf 3rd leaf
NAR 58 13.3 50
75% NAR 5 13.3 27
75% NAR + 0.1% AS1 25 5.8 10
75% NAR + 0.1% AS2 4.2 8.3 10
75% NAR + 0.1% AS4 6.7 11.7 10
Untreated control 18.3 283 50

In general, the level of infection was low and the relatively dry growing conditions meant that even
the fungicide alone at 75% NAR gave good results. Even so, the inclusion of the adjuvants gave
better disease control for both fungus infections. The combinations using the adjuvants AS1 and
AS2 gave particularly good results in suppressing S tritici as well as E graminis.



better di sggvgnssamtrol for both fungus infections. The conpaEEBIBEB459SI Ng
the adjuvants AS1 and AS2 gave particularly good results in suppressing S
tritici as well as E gram nis. :

- 12 - This Exanple illustrates the production of a urea adduct of a
surfactant adjuvant of the formula (I). .Agj uvant AS5 (120 g) and urea (180
g) were heated together at 140[err]C to form a honbgeneous co-nelt which
was sprayed_int n air atnosphere at anbient tenperature to cool and
solidify it;&ﬂ?ge‘%r oduct adduct (300 g) was collected as solid granul es
havi ng an avhis Expmpisdiliusirates theiproduction of 2ures adduetof @ sritfactant ardjuve s the fariig y).
urea and 4024 |

water on é.l%wf@ﬁ%@%?dg@?%z%*%w R

adj uvant i nconmelbwhieh was spmyéémqaﬁaw@ﬂn@qp ﬁeP%'bWefWéﬁWatwe torsealapd eol@gify ihi s
Exanpl e I | | s 5raduePaddlé (369" OqW)a@EdlIQ&ePQS ﬁtﬂ@géﬂml&/ﬁ’ﬂﬁ\ﬁ aﬁ%vé??dé ;gﬁtlcmizﬁlaf can be

mxed with the active In s form or to a tank I ncl udi ng the
urea adduct© ﬁﬁ!ﬂ%mMFOES@&‘FFﬁIGQ"/@X)WQQFH@'e%@M M byiveight AP g Ehe Sﬁ&@-"‘iﬂ@"‘b'@ﬁ@q Wol of
Echi nochl oagiggersivi@mtd Watér'bn%% 4Hd sl Qlirrityte Give b bolstiod bf/sl%aa.waeﬁvanmwr ay
was nmade up cont ai m?f%"g 8 SbS%a ive rinmsul furon - equivalent to an

appl i cat i on@@fepcepyrat 04%D Wﬁfﬂ vant ASl was added as adjuvant to the
tank mix at 0.1% on the spray and adjuvant AS6 was added as a dry granul e
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Because the sulfonylurea herbicide is a post-emergence selective herbicide especially used to
control specific weeds which escape from fraditional herbicides, a pre-emergence soil-applied
herbicide was used to obtain better general control. The results are set out in Table 3 below

Table 3
Adjuvant % control of £ crus-galli
2 weeks 3 weeks 4 weeks
Untreated 0 0 0
None 20 38 55
Synperonic 13/9 29 59 74
Trend 90 28 55 71
ASt . 25 49 70
AS6 30 65 74

With rimsulfuron as active, adjuvant AS1 gave the best performance against E crus-gafli. The solid
adjuvant, AS6 gave excellent control, especially as the product contains only 40% active adjuvant.
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of Canmeo (tribenuron-nethyl) as a herbicide in the control of Veronica
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Table 4
) inhibition Time amount
Adjuvant (%) t) (pg.g" leat)

none 18 0 n.d.*

1 0.001

4 0.005
NP8 33 - -
AS2 41 0 nd.*

1 0.080

4 0.120

*n.d. : not detectable (<0.001)

These data show that the active ingredient is absorbed the wax layer of V hederifolia after 4 hours,
but with the commercial formulation (Cameo) this accumulation was very limited. The inclusion of
the adjuvants enhanced the accumulation of the active in the wax.
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present in solid pa? 'l es or dissolved or di spersed In an oil. 5 An
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wei ght ratio nt surfactant of the fornula (1) to active
agrochem cal- of? frésmofﬁgt?% 500: 1. 6 An agrochem cal conposition as

claimed in claim5 wherein the agrochem cal is present in
2 An agrochemical composition as claimed in claim 1 wherein n and m are each independently
at least 2 and not more than 12; p is 1 and the total number of carbon atoms in the branched
alkyl residue is desirably from 10 to 14.

3 An agrochemical composition as claimed in either claim 1 or claim 2 wherein the atkylene
oxide groups are all ethylene oxide residues or mixtures of ethylene oxide and propylene
oxide residues; and q is 5 to 20.

4 An agrochemical composition as claimed in any one of claims 1 to 3 wherein the
agrochemical is present in solid particles or dissolved or dispersed in an oil.

5 An agrochemical composition as claimed in any one of claims 1 to 4 wherein the weight ratio
of adjuvant surfactant of the formula (l) to active agrochemicat of from 1:10 to 500:1.

6 An agrochemical composition as claimed in claim 5 wherein the agrochemical is present in
dispersible solid granules containing from 1 to 80% by weight of active agrochemical and the
adjuvant surfactant of the formula (1) is present as from 5 to 50% by weight of the granules.

7 An agrochemical composition as claimed in claim 5§ wherein the agrochemical is present in a
liquid concentrate containing from 0.2 to 10% by weight of active agrochemical and from
from 1 to 20% by weight of the concentrate of an adjuvant surfactant of the formula (1).

8 An agrochemical composition as claimed in claim 5 in the form of a sprayable aqueous
dispefsioh containing the agrochemical at a concentration of from 0.001 to about 1% by
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10 A composition as claimed in claim 9 wherein the weight ratio of urea to surfactant adjuvant of
the formula (1) of from 1:2 to 5:1. '

11 A composition as claimed in either claim 9 or claim 10 in which at least part of teh active
agrochemical is included in the urea adduct

12 An agrochemical composition as claimed in any one of claims 1 to 11 wherein the dispersed
phase agrochemical is one or more of acetochlor, alachlor, nicosulfuron, primisulfuron,

prosulfocarb, trifluralin, fenitrothion, propargite, iprodione and propiconazole.

13 A sprayable agrochemical composition which comprises at least one dispersed phase
agrochemical and as an adjuvant a branched primary alcohol alkoxylate of the formula (1) as
defined in any one of claims 1 to 3.

14 A method of treating plants which comprises applying to the plants, or'the immediate
environment of the plants a sprayable formulation as claimed in claim 13.

15 A method as claimed in claim 14 for killing or inhibiting vegetation by applying to the
vegetation, or the immediate environment of the vegetation a spray formulation as claimed in
claim 13 which includes at least one dispersed phase agrochemical which is one or more '
growth regulator(s) and/or herbicide(s).

16 A method as claimed in claim 14 for killing or inhibiting pests of plants by applying to the

plants or the immediate environment of the plants a spray formulation as claimed in claim 13
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