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(57) ABSTRACT 

Aqueous agrochemical compositions of dispersed phase 
agrochemicals, particularly phytoactives, such as growth 
regulators and/or herbicides, or pesticides, such as insecti 
cides, fungicides, or acaricides, include as adjuvant a 
branched primary alcohol alkoxylate of the formula (I): 
[CH3.(CH2)n][CH3.(ch2)m].CH.[(CH2)p.O.(AO)q.H] Where 
n, m, p, A0 and q have de?ned meanings are disclosed. In 
the compositions, the agrochemical can be present as dis 
persible granules or dissolved or dispersed in an oil. The 
compositions can be concentrates or diluted sprayable com 
positions. Aparticularly convenient form of composition is 
as dispersible granules. 
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AGROCHEMICAL SURFACTANT COMPOSITIONS 

[0001] This invention relates to agrochemical composi 
tions including adjuvants, and in particular to compositions 
Which contains at least one adjuvant surfactant and a dis 
persed phase agrochemical. 
[0002] Agrochemical adjuvants are compounds or miX 
tures of compounds, Which often are or include surfactants, 
used in the agrochemical industry to enhance the activity or 
effectiveness of an agrochemical in a formulation. We use 
the phrase “adjuvant surfactant” to refer to surfactants Which 
have (alone or in combination With other materials) adjuvant 
effects in agrochemical formulations. 

[0003] The present invention is directed to compositions 
including adjuvant surfactants, and speci?cally to branched 
primary alcohol alkoXylates, Which have interesting adju 
vant activity. The adjuvant surfactants can be included in 
agrochemical formulations by inclusion in agrochemical 
concentrates or they can be included in spray formulations 
by tank miXing. 

[0004] The present invention accordingly provides an 
aqueous agrochemical composition Which includes a dis 
persed phase agrochemical and as an adjuvant a branched 
primary alcohol alkoXylate of the formula (I): 

[0005] Where 

[0006] n and m are each independently from 1 to 13; 
and p is 1 or 2; such that n+m+p is from 8to 18; 

[0007] A0 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 

[0008] q is from 2 to 30. 

[0009] 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 sup 
ported on miXed With other solid (insoluble) material(s). 
Similarly, liquid dispersed particles can be of the agrochemi 
cal 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 agrochemical are typically applied to 
plants, or the immediate environment of plants eg the soil 
around the plants, by spraying. 

[0010] We refer to various types of compositions and 
formulations. “Agrochemical compositions” are composi 
tions including an active agrochemical and refers all forms 
of compositions including concentrates and spray formula 
tions. “Spray formulations” are aqueous agrochemical for 
mulations including all the components Which it is desired to 
apply to the plants or their environment in a form and at a 
concentration (dilution) appropriate for spraying. Spray for 
mulations can be made up by simple dilution of concentrates 
containing desired components (other than Water), or by 
miXing of the individual components, or a combination of 
diluting a concentrate and adding further individual com 
ponents or miXtures of components. Typically such end use 
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miXing is carried out in the tank from Which the formulation 
is sprayed or a holding tank for ?lling the spray tank and 
commonly such miXing and miXtures are called tank miXing 
and tank miXtures. “Agrochemical concentrates” are agro 
chemical compositions, Which may be aqueous or non 
aqueous, Which are designed to be diluted With Water (or a 
Water based liquid) to form the corresponding spray formu 
lations and include such compositions in liquid form such as 
solutions, emulsions or dispersions and in solid form, espe 
cially in Water dispersible solid form, such as granules or 
poWders. “Emulsifyable concentrates” are liquid “agro 
chemical concentrates” including the active agrochemical in 
solution or dispersion, usually also including dispersant 
and/or emulsi?er surfactant, Which readily emulsify on 
dilution in Water, typically With no more than gentle stirring. 

[0011] In compounds of the formula (1), n and m are 
desirably each independently at least 2 and not more than 12, 
p is desirably 1 and the total number of carbon atoms in the 
branched alkyl residue is desirably from 8 to 18, particularly 
10 to 14 and especially is 12 (corresponding to n+m+p from 
5 to 15, particularly 7 to 11 and especially 9). The alkylene 
oXide groups are desirably all ethylene oXide residues or 
mixtures of ethylene oXide and propylene oXide residues, 
desirably having a molar ratio 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 pro 
pylene 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 alkyl residue is 
larger. The number of units in the polyoXyalkylene chain, 
‘q’, is an average value and may be non-integral. 

[0012] The alkoXylate compounds of the formula (I) used 
in this invention can be made by alkoXylation of the corre 
sponding branched primary alcohols under conventional 
alkoXylation conditions, typically under alkali catalysis, 
particularly alkoXide catalysis eg 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 eg 2-butyloctanol, 2-butyldecanol, 
2-butyldodectanol, 2-heXyl-octanol, 2-heXyldecanol, 
2-heXyldodectanol and 2-octyldecanol; or they can be miX 
tures of the above branched primary alcohols With linear 
primary alcohols, containing similar numbers of carbon 
atoms, such as can be made by the OX0 process starting With 
internal ole?ns. The proportion of branched primary alcohol 
of the formula (I) in the alcohol used as the starting material 
for alkoXylation is desirably at least 40% and more usually 
at least about 50%. 

[0013] Where the agrochemical is present in the aqueous 
end use formulation as solid particles, most usually it Will be 
present as particles mainly of active agrochemical. HoW 
ever, if desired, the active agrochemical can be supported on 
a solid carrier. 

[0014] Where the dispersed phase is a non-aqueous liquid, 
it Will typically be an oil. The oil may be or include a mineral 
oil, including aliphatic (paraf?n) mineral oils and aromatic 
mineral or synthetic oils, such as those sold under the trade 
name Solvesso; an optionally hydrogenated vegetable oil, 
such as an optionally hydrogenated cotton seed oil, linseed 
oil, mustard oil, neem oil, niger seed oil, oiticica oil, olive 
oil, palm oil, palm kernel oil, peanut oil, perilla oil, poppy 
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seed oil, rape seed oil, safflower oil, sesame oil, or soybean 
oil; an ester oil (a synthetic ester oil), especially a CL6 ester 
of a C8_22 fatty acid, especially a C12_18 fatty acid, or a 
mixture of esters, such as methyl laurate, heptadecanoate, 
heptadecenoate, heptadecadienoate, stearate or oleate, and in 
particular methyl laurate and oleate; N-methylpyrrolidone; 
or an isoparaf?n; or a mixture of such oils. 

[0015] The adjuvant surfactant of the formula (I) 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 I.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 dis 
persible liquid concentrate or dispersible solid granule for 
mulation. HoWever, in using such concentrates, it is possible 
to add further components, including adjuvants, in tank 
mixing. 

[0016] 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. 

[0017] In liquid concentrates, particularly emulsi?able 
concentrates, the proportion of adjuvant Will depend on the 
solubility of the components in the liquid carrier. Typically, 
the concentration of adjuvant in such a concentrate Will be 
from 1 to 20% by Weight in a concentrate containing from 
0.2 to 10% by Weight of active agrochemical. In some cases 
the agrochemical is itself a liquid and the concentration of 
active material in this case can be much higher e.g. up to 
90% (in effect the neat material typically including the 
adjuvant surfactant and usually also emulsi?er or dispers 
ant). 
[0018] The spray formulations Will typically have a pH 
Within the range from moderately acid eg about 3 to 
moderately alkaline eg about 10, and particular near neu 
trality, for example 6 to 8. More concentrated formulations 
Will have similar degrees of acidity/alkalinity, but as they 
may be largely non-aqueous, pH is not necessarily an 
appropriate measure of this. 

[0019] The agrochemical composition may include vis 
cosity modi?ers, particularly used in emulsi?able concen 
trates, and/or formulation stabilisers. KnoWn viscosity 
modi?er materials include commercially available Water 
soluble or miscible gums, e.g. xanthan gums, and/or cellu 
losics, e.g. carboxy-methyl, ethyl or propylcellulose. When 
used, these are typically used in at from 0.01 to 5% by 
Weight of the total composition (usually the concentrate). 

[0020] The agrochemical composition may include sol 
vents (other than Water) such as monopropylene glycol, oils 
Which can be vegetable or mineral oils such as spray oils 
(oils included in spray formulations as non-surfactant adju 
vants), associated With the adjuvant surfactant. Such sol 
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vents may be included as a solvent for the adjuvant surfac 
tant and/or as a humectant e.g. especially propylene glycol. 
When used such solvents Will typically be included in an 
amount of from 5 to 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. 

[0021] Particularly When the dispersed phase agrochemi 
cal 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 emulsi?ers. 
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 mate 
rials 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 eg carrier oils, such surfactants may be or include 
oil soluble surfactants Which may be present in a Water 
containing composition, including a spray formulation, 
betWeen an oil phase and an aqueous phase. 

[0022] The agrochemical compositions may also include 
preservatives and/or anti-microbials such as organic acids or 
their esters or salts such as ascorbic e.g. ascorbyl palmitate, 
sorbic e.g. potassium sorbate, benZoic e.g. benZoic acid and 
methyl and propyl 4-hydroxybenZoate, propionic eg 
sodium propionate, phenol eg sodium 2-phenylphenate; 
1,2-benZisothiaZolin-3-one; or formaldehyde as such or as 
paraformaldehyde; or inorganic materials such as sulphur 
ous acid and its salts, typically in amounts of 0.01 to 1% by 
Weight of the composition and/or antifoam agents eg 
polysilioxane antifoam agents, typically in amounts of 0.005 
to 1% by Weight of the spray composition. 

[0023] Other adjuvants, particularly surfactant adjuvants, 
may be included in the compositions and formulations of 
and used in this invention. Examples include linear alcohol 
alkoxylates (as may be present in materials made for use in 
this invention derived from linear alcohols in the starting 
materials); alkylpolysaccharides (more properly called alkyl 
oligosaccharides); fatty amine ethoxylates e. g. coconut alkyl 
amine 2 EO; sorbitan and sorbitol ethoxylate derivatives, 
such as those sold under the trade name TWeen by ICI 
Surfactants; and derivatives of alk(en)yl succinic anhydride, 
in particular those described in PCT applications WO 
94/00508 A and WO 96/16930 A. When used such other 
adjuvants Will typically be used in a ratio of adjuvant 
surfactant of the formula (I) to the other adjuvant surfactant 
of 1:10 to 10:1, particularly 5:1 to 1:1 and especially about 
3:1. 

[0024] An increasingly attractive presentation of agro 
chemical 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 adju 
vant 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 formula 
tion 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 differ 
ences). The surfactant adjuvants of the formula (I) can be 
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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 (1) 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 (I) 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 eg by spray cooling, 
particularly by spraying the co-melt into a vessel having a 
relatively cool gaseous atmosphere and alloWing the spray 
particles to fall under gravity, being cooled by the gaseous 
atmosphere so that the particles solidify before they reach 
the base of the vessel. Such particles often take the form of 
prills. 
[0025] The solid granules of urea adduct Will typically 
have a ratio of urea to surfactant adjuvant of the formula (1) 
of from 1:2 to 5:1, particularly 1:1 to 3:1, by Weight. As 
such, even Without other components, the granules of adju 
vant urea adduct are useful in the formulation of solid/ 
granular agrochemical systems by direct miXing With granu 
lar agrochemical active compositions. In use in this Way the 
adjuvant adduct granules Will typically be added to Water in 
an amount to provide the desired concentration of adjuvant 
in the spray formulation, similarly the agrochemical gran 
ules Will be used in a corresponding amount. The ratio of 
adjuvant adduct granules to active agrochemical granules 
Will depend on the respective concentrations in the granules 
as used. 

[0026] The granules may also include other components of 
the agrochemical formulation, including the active agro 
chemical. When the granules contain an active agrochemical 
the proportion of active agrochemical Will typically be from 
1 to 30% by Weight of the granule. Other possible compo 
nents of the granules include: 

[0027] binders, particularly binders Which are readily 
Water soluble to give loW viscosity solutions at high 
binder concentrations, such as polyvinylpyrrolidone; 
polyvinyl alcohol; carboXymethylcellulose; gum 
arabic; sugars e.g. sucrose or sorbitol; starch; sucrose 
and alginates, 

[0028] diluents, absorbents or carriers such as carbon 
black; talc; diatomaceous earth; kaolin; aluminium, 
calcium or magnesium stearate; sodium tripolyphos 
phate; sodium tetraborate; sodium sulphate; sodium, 
aluminium and miXed sodium-aluminium silicates; 
and sodium benZoate, 

[0029] disintegration agents, such as surfactants, 
materials that sWell in Water, for eXample carboXy 
methylcellulose, collodion, polyvinylpyrrolidone 
and microcrystalline cellulose sWelling agents; salts 
such as sodium or potassium acetate, sodium car 
bonate, bicarbonate or sesquicarbonate, ammonium 
sulphate and dipotassium hydrogen phosphate; 

[0030] Wetting agents such as alcohol ethoXylate and 
alcohol ethoXylate/propoXylate Wetting agents; 

[0031] dispersants such as sulphonated naphthalene 
formaldehyde condensates and acrylic copolymers 
such as the comb copolymer having capped polyeth 
ylene glycol side chains on a polyacrylic backbone 
available from ICI Surfactants under the trade name 
AtloX 4913; and 
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[0032] antifoam agents, typically at a concentration 
of from 1 to 10% by Weight of the granule. 

[0033] The spray formulation of adjuvant and active dis 
persed phase agrochemical in Water at application concen 
tration of and used in this invention can be made by a variety 
of methods. Thus: 

[0034] i a liquid concentrate containing the active 
dispersed phase agrochemical dissolved or dispersed 
in a non-aqueous, Water immiscible liquid and 
optionally including an adjuvant surfactant of the 
formula (I) can be dispersed into Water, 

[0035] ii a liquid concentrate containing the active 
dispersed phase agrochemical dissolved or dispersed 
in a non-aqueous, Water miscible liquid, such as 
N-methylpyrrolidone, and optionally including an 
adjuvant surfactant of the formula (I) can be dis 
persed into Water (thus precipitating or dispersing the 
dispersed phase agrochemical in the Water); 

[0036] iii a solid granular concentrate of or contain 
ing the active dispersed phase agrochemical and 
optionally including an adjuvant surfactant of the 
formula (1) can be dispersed into Water; or 

[0037] iv the adjuvant surfactant of the formula (I) 
can be dispersed into the application formulation, 
before, at the same time as or after dispersion of the 
active dispersed phase agrochemical. 

[0038] In this case, the adjuvant surfactant can be the 
material itself a solution in a solvent (Which may be Water 
or a non-aqueous solvent) or a solid granule containing the 
adjuvant surfactant, in particular a urea adduct of the adju 
vant surfactant. 

[0039] When concentrates (solid or liquid) are used as the 
source of active agrochemical and/or adjuvant to form the 
spray formulations the concentrates Will typically be diluted 
With from 10 to 10,000, particularly 30 to 1,000, times the 
total Weight of the agrochemical, adjuvant and any carrier 
solvent or diluent in the concentrate of Water to form the 
spray formulation for spray application to crops. The inven 
tion accordingly includes a spray formulation including at 
least one dispersed phase agrochemical and as an adjuvant 

a branched primary alcohol alkoXyiate of the formula The spray formulation of the invention may be made by 

dilution of a concentrate as described above. 

[0040] The invention further includes a method of treating 
plants using spray formulations including at least one dis 
persed phase agrochemical and as an adjuvant a branched 
primary alcohol alkoXylate of the formula The agro 
chemical 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: 

[0041] i a method of killing or inhibiting vegetation 
by applying to the vegetation, or the immediate 
environment of the vegetation eg 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 (I); and 

[0042] ii a method of killing or inhibiting pests of 
plants by applying to the plants or the immediate 
environment of the plants eg the soil around the 
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plants, a spray formulations including at least one 
dispersed phase agrochemical Which is one or more 
pesticides, for example insecticides, fungicides or 
acaricides, and as an adjuvant a branched primary 
alcohol alkoxylate of the formula 

[0043] Examples of suitable dispersed phase agrochemi 
cals include phytoactives, such as groWth regulators and/or 
herbicides, for example acetochlor, alachlor, nicosulfuron, 
primisulfuron, prosulfocarb and tri?uralin; or pesticides, 
such as insecticides, for example fenitrothion and proparg 
ite, fungicides, for example iprodione and propiconaZole, or 
acaricides. 

[0044] The folloWing Examples illustrate the invention. 
All parts and percentages are by Weight unless otherWise 
stated. 

Materials 

Agrochemicals 

Logran 25% Wt active triasulfuron dispersible granules, 
ex Ciba 

Allegro a liquid fungicide formulation containing 
kresoximm-methyl (125 g.l’1) and 
epoxyconazole (125 g.l’1) ex BA5F 

Titus 25% Wt active rimsulfuron dispersible 
granules ex DuPont 

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

Conventional 
Adjuvants 

Trend 90 isodecyl alcohol ethoxylate ex DuPont 
Synperonic 13/9 tridecanol 9EO alcohol ethoxylate ex ICI 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 ole?n precursors 

Branched primary 
alcohol alkoxylate 
adjuvant surfactants: 
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-continued 

Materials 

A53 8-ethoxylate of AL2 
A54 mixture of A52 (70%) and monopropylene glycol 

(30%) by Weight 
A55 9-ethoxylate of AL1 
A56 dispersible granules of A55 and urea 

(see Example 3a) 

[0045] General Methods 

[0046] Field tests Were carried out on test plots using a 
completely randomised block design With 4 replicates. The 
spray volume used Was 300 1.ha_1. Control runs using 
adjuvant at 0.1% in Water (no active agrochemical) Were run 
in each experimental sequence and shoWed that on their oWn 
they Were not phytotoxic and have no agrochemical activity. 

Example 1 

[0047] Triasulfuron is a selective sulfonylurea herbicide 
Which is knoWn to have limited activity against Weeds such 
as cleavers (Galium aparine) and ivy-leaved speedWell 
(Veronica hederifolia), in particular giving loW necrosis 
(killing) rates. In such a situation, it is an important bene?t 
if the herbicide can limit the groWth of the Weeds (inhibition) 
eg by use of an adjuvant. In this Example, the effect of 
adjuvants on the activity of triasulfuron against G aparine 
and V hederifolia groWing naturally as Weeds in Winter 
Wheat Was examined. Treatment formulations Were made up 
using a dispersion of triasulfuron at a concentration of 3.3% 
by Weight (0.83% by Weight of active). Various adjuvants 
Were added to the dilute dispersion at a concentration of 
0.1% by Weight and control runs including no adjuvant. The 
plots Were sprayed at a dose rate of active triasulfuron of 25 
g.ha_1. 

[0048] Chlortoluron (1500 g.ha_1) had been used as a 
pre-emergence herbicide. G aparine and Vhederifolia Were 
used in evaluating herbicidal activity because of their regu 
lar distribution. The herbicidal effect on the Weeds and any 
crop damage Were evaluated visually 1, 2, 5 and 7 Weeks 
after treatment and the extent of inhibition, chlorosis and 
necrosis expressed as percentages of plants affected. The A51 9—ethoxylate/3-propoxylate block copolymer of AL1 ' ~ ' 

A52 7-ethoxylate of AL1 results of the runs using no ad]uvant and those for combined 
adjuvants and herbicide are set out in Table 1 beloW. 

TABLE 1 

Veronica hederzfolia (5 Weeks) Galium aparine (5 Weeks) 

Adjuvant Inhibition Chlorosis Necrosis Inhibition Chlorosis Necrosis 

none 40 10 10 50 30 10 

Atplus 435 60 50 20 — — — 

NP8 60 40 30 40 30 10 

A52 70 50 20 60 50 20 

These data indicate that the inclusion of A52 as an adjuvant gave good groWth inhibition of G 
aparine and Vhederzfolia. It Was superior to the other adjuvants and markedly superior to the 
control runs using no adjuvants. 
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Example 2 

[0049] This Example shows the effectiveness of the adju 
vants 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 tests were carried out using a completely randomised 
block design with 4 replicates on a clay soil. An advance 
crop of maiZe was grown as a sowing density of 400 
kernels.m2, a nitrogen fertiliser application of 68 kg.ha_1, a 
herbicide ap lication of De?+AZ 500+Prodix at (51+150 
ml+1.51).ha’ (respectively) and using Meteor at 21.ha_1 as 
growth regulator. The subsequent wheat crop was subject to 
adventitious infection of S tritici and E graminis and were 
spray treated with the fungicidal sprays set out below. 

[0050] The spray formulation was made up to contain 
0.042% active fungicides (equivalent to an application rate 
of Allegro of 1 l.ha_1. When used, adjuvants were incorpo 
rated in the tank mix at 0.1% of the spray. Tests were run 
using: 

[0051] the fungicide (no adjuvant) at its normal appli 
cation rate (250 g.ha_1 total actives) 

[0052] the fungicide (no adjuvant) at 75% of its 
normal application rate 

[0053] the fungicide at 75% of its normal application 
rate plus 0.1% (on spray) of adjuvant untreated 
control. 

[0054] The effect of the treatments was assessed visually. 
For S tritici the leaves 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. 

TABLE 2 

S tritici 

Treatment 2nd leaf 3rd leaf E graminis 

NAR 5.8 13.3 50 
75% NAR 5 13.3 27 
75% NAR + 0.1% A51 2.5 5.8 10 
75% NAR + 0.1% A52 4.2 8.3 10 
75% NAR + 0.1% A54 6.7 11.7 10 
Untreated control 18.3 28.3 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 A51 and 
A52 gave particularly good results in suppressing S tritici as well as E 
graminis. 

Example 3a 

[0055] This Example illustrates the production of a urea 
adduct of a surfactant adjuvant of the formula Adjuvant 
A55 (120 g) and urea (180 g) were heated together at 140° 
C. to form a homogeneous co-melt which was sprayed into 
an air atmosphere at ambient temperature to cool and 
solidify it. The product adduct (300 g) was collected as solid 
granules having an average particle siZe of 0.2 to 2 mm 
containing 60% by weight urea and 40% by weight A55. The 
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granules were readily dispersible into water on mixing and 
simple stirring to give a solution of surfactant adjuvant in 
water at a concentration of 0.1% by weight. 

Example 3b 

[0056] This Example illustrates the formulation of the 
adjuvants as solids which can be mixed with the active in 
solid form or added to a tank mix (including the urea adduct 
made in Example 3a). The agricultural target was the control 
of Echinochloa crus-galli in growing maiZe using Titus dry 
granules. The spray was made up containing 0.0033% active 
rimsulfuron—equivalent to an application rate of 40 g.ha_1. 
Adjuvant A51 was added as adjuvant to the tank mix at 0.1% 
on the spray and adjuvant A56 was added as a dry granule 
with the Titus granules to the water in the spray tank. The 
test plots were assessed visually 2, 3 and 4 weeks after 
spraying on a 0 to 100% linear scale (0=no effect; 100= 
complete weed control) 

[0057] Because the sulfonylurea herbicide is a post-emer 
gence selective herbicide especially used to control speci?c 
weeds which escape from traditional 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 

% control ofE ems-galli 

Adjuvant 2 weeks 3 weeks 4 weeks 

Untreated 0 0 0 
None 20 38 55 
5ynperonic 13/9 29 59 74 
Trend 90 28 55 71 
A51 25 49 70 
A56 30 65 74 

With rimsulfuron as active, adjuvant A51 gave the best performance 
against E crus-galli. 
The soil adjuvant, A56 gave excellent control, especially as the product 
contains only 40% active adjuvant. 

Example 4 

[0058] This Example shows the effectiveness of the adju 
vants in the use of Cameo (tribenuron-methyl) as a herbicide 
in the control of Veronica hederifolia in winter wheat under 
?eld conditions. The spray solution contained 0.015% by 
weight tribenuron-methyl and 0.1% adjuvant added to the 
tank mix. The effectiveness of the herbicides was assessed 
visually by the % growth reduction of the weeds as com 
pared with untreated weeds. The results are given in Table 
4 below. 

[0059] The uptake of the active herbicide into the leaves of 
the V hederifolia was assessed from samples taken imme 
diately, 1 and 4 hours after spraying. 50 g of plants were 
taken at random over the replicate plots and cut off just 
above the soil surface. The leaves were rinsed with 50 ml 
distilled water and the washings used to assay for the 
herbicide present on the leaf surface and the washed leaves 
were then rinsed in 50 ml chloroform to dissolve the waxy 
leaf cuticle. Assay of the active herbicide was carried out by 
HPLC. The amount of active herbicide detected in the wax 
cuticle [expressed as pg(adjuvant).g(leaf)_1] is included in 
Table 4. 
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TABLE 4 

Inhibition Time amount 

Adjuvant (%) (h) (pg. g’l leaf) 

none 18 0 n.d. * 

1 0.001 
4 0.005 

NP8 33 — — 

A52 41 0 n.d. * 

1 0.080 
4 0.120 

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

[0060] These data show that the active ingredient is 
absorbed the Wax layer of Vhederifolia after 4 hours, but 
With the commercial formula (Cameo) this accumulation 
Was very limited. The inclusion of the adjuvants enhanced 
the accumulation of the active in the Wax. 

1. An aqueous agrochemical composition Which includes 
a dispersed phase agrochemical and 

as an adjuvant a branched primary alcohol alkoxylate of 
the formula (I): 

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; 

A0 is an alkylene oxide residue having from 2 to 4 carbon 
atoms; and 

q is from 2 to 30: 
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 alkylene 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 (I) to active agrochemical 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 (I) 
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 agrochemi 
cal and from 1 to 20% by Weight of the concentrate of an 
adjuvant surfactant of the formula 
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8. An agrochemical composition as claimed in claim 5 in 
the form of a sprayable aqueous dispersion containing the 
agrochemical at a concentration of from 0.001 to about 1% 
by Weight of the spray formulation and adjuvant surfactant 
of the formula (I) in a concentration of from 0.01 to 2% by 
Weight of the spray formulation. 

9. A Water dispersible agrochemical composition Which 
includes a dispersed phase agrochemical and including a 
branched primary alcohol alkoxylate of the formula (I): 

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; 

A0 is an alkylene oxide residue having from 2 to 4 carbon 
atoms; and 

q is from 2 to 30, 

present as solid granules of a urea adduct, as an adjuvant. 
10. A composition as claimed in claim 9 Wherein the 

Weight ratio of urea to surfactant adjuvant of the formula (I) 
of from 1:2 to 5:1. 

11. Acomposition as claimed in either claim 9 or claim 10 
in Which at least part of the 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, pri 
misulfuron, prosulfocarb, tri?uralin, fenitrothion, proparg 
ite, iprodione and propiconaZole. 

13. A sprayable agrochemical composition Which com 
prises at least one dispersed phase agrochemical and as an 
adjuvant a branched primary alcohol alkoxylate of the 
formula (I) as de?ned in any one of claims 1 to 3. 

14. Amethod 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 formula 
tion 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 Which includes at least one dispersed 
phase agrochemical Which is one or more insecticide(s), 
fungicide(s) or acaricide(s). 

17. A method as claimed in any one of claims 14 to 16 in 
Which the dispersed phase agrochemical is one or more of 
acetochlor, alachlor, nicosulfuron, primisulfuron, prosulfo 
carb, tri?uralin, fenitrothion, propargite, iprodione and 
propiconaZole. 


