- ¥ - SOLI D -FORMULATI ON The present
tnvention relates to a solid fornul ation and particularly, although not
ex¢l usively, relates:to 5 crop protection fornulations which are in SO|Id
form for exanpl e, powder, granules or tablets. é p@,'
protection agents are fornulated in solid or liquid COA% Sl |ons
usually in the formof a concentrate 10 for ease of handling 2?3”55'
transportation, mhlch are diluted with water by the user

application. . Si nce unsophi sticgted m xing techni quesygpg,often
used for diluting solid formulations, one inportant 15 req enment
for such formulations is that sgilnrﬁanﬂunhrxduspersal in water. |If a
solid formul ati on does not disperse rapidly, clogging of spray

equi pment with undi spersed formul ati on may occur and, furthernore,

t here .may be i Thdepresentpihveation pélatésveoi agsellidnformulliad izt

crop to be trgﬂ&m%articularly, although not exclusively, relates to
5 crop protection formulations which are in solid form, for
example, powder, granules or tablets._

L érop protection agents are formulated in sol}id or
¥ 1iquid compositions, usually in the form of a concentrate '’
10 for ease of handling and transportation, which are diluted

with water by the user before application.

Since unsophisticated mixing techniques are often
used for diluting solid formulations, one important
15 requirement for such fo:mulations_ is that of rapid
-disﬁersal in water. If a solid ‘formulation does not
disperse rapidly, clogging of spray equipment with
undispersed formulation maQ.occur and, furthermore, there
may be inadequate application of active ingredient to the

20 crop to be treated.

Many kﬁown processes for the preparation of solid

crop protection formulations require the active ingredient

to be pre-milled to a fine partlcle size and/or require a

25 drylng step, in order to remove water and form a solid.

_Such process steps add to the inefficiency of the overall
process.

The patent literature discloses many solid crop

30 protection formulations. For example, U.S. Patent No. 3

- | 274 052 (FMC) discloses a process for the prepération of
pesticide granules which comprises the step of coating the

surface of granular carrier particles with an active
ingredient. The granular carrier particles may be any

35 water-insoluble or water soluble, porous or non-porous



Marly known processes for the preparation of solid crop protection
formul ations require the active ingredient to be pre-mlled to a fine
particle size and/or require a 25 drying step, in order to renove water
and forma solid. Such process steps add to the inefficiency of the
overal | process. The patent literature discloses nmany
solid crop 30 protection fornulations. For exanple, U S. Patent No. 3

274 052 (FMC) discloses a process for the preparation of pesti ci de
granul es which conprises the step of coatiyng the surface of granul ar
carrier particles with an active I ngredi ent. The granul ar carrier

particles my maaiaB5 EXa@hSled N6e! WatRIOIsyRivTe SRAYBLEa 1ROk Wsea
non- por ous mat eri al

- Exanpl es of walluds fretilisens, Such 25 (amponium PH?FE@@q%ﬂtQWW?ﬂ&%Fsuch
as annDnlunlphnmﬁhﬁta,anﬁmm|mur1ate:nﬂ|yuﬁashlunﬂisupéripmbsﬁhaﬁéash and

super - phosphat e.

5 French Patent Application No. 2 645 709 (Sumitomo)
discloses a process for the preparation of an emulsifiable
solid pesticidal composition which comprises melting a
pesticide and a water soluble polymer, for example,
polyethylene glycol, a surfactant, a solvent and/or a
10 water soluble support. Examples of water soluble supports
disclosed include hydropropylcellulose, urea, lactose and

ammonium sulphate.

PCT Patent Application Number WO 91/13546 (DuPont)
15 discloses water—dispérsible or water-soluble pesticide
granules which comprise 5% to 95% of pesticidal particles
in combination with 5% to 40% of a water-soluble heat
activated binder (HAB). Examples of HABs disclosed include
ethylene . oxide/propylene oxide copolymers and
20 polyethoxylated dinonylphenol. The HABs may also include
up to 50% co-binders such as poiyethylene glycols,
polyethylene oxide, polyethoxylated fatty acids or
alcohols, hydrated inorganics such as sodium silicate,
sorbital or urea.
25
Barker and Renauto disclosed urea adducts of non-
ionic surface active agents in The Journal of the American
O0il Chemist’s Society, volume 32, May 1955 at page 249 et
seq. The disclosure indicates that "other ingredients,
30 such as perfumes, dyes, gums, alkaline builders,
insecticides, germicides and solvents, may be added during
the mixing or milling operation". It is believed that the
mixture of urea adduct/insecticides proposed was a scatter

formulation which was intended to be used in solid form.
35



5 T French Patent Application No. 2 645 709 (Sum tono) di scl oses a
process for the preparation of an enulsifiable solid pesticidal
conposition which conprises nelting a pesticide and a water soluble
polymer, for exanple, pol yet hyl ene glycol, a surfactant, a sol vent
and/or a 10 water sol uble support. Exanples of water sol uble supports

di scl osed i ncl ude hydropropyl cellul ose, urea, |actose and anmoni um

sul phat e. PCT Pat ent Application Nunmber WO 91/13546 (DuPont) 15
di scl oses water-di spersible or water-sol uble pesticide granul es whi ch
conprise 5% to 95% of pesticidal particle In conmbination with 5%to

40% of a wat er - sol gl ggﬁgrgion gé}%é?&&d%é%ﬁmgﬂe(Jfgasv%%%gﬁé%§n%Legﬁgszo

di scl osed incl ude ene propylrene” ™ oXT' ymers
pol yet hoxyl at €é8lddnéaymphatdpn whichimay regpidly beclishersed inpwake30%
co- bi nders such as pol yet hyl ene gl ycol s, pol yet hyl ene oxi de,

pol yet hoxyl ated fatty aci.ds or . al cohols,” hydrated inorganics such as
sodi um silicate, ACCorgipgrtp 3rfixsy aspect of the presant;iaveakieng

di scl oseds ur ethegdudiss pfoviided a watel AispdrEibbet 588iaJdForiulatibn
Jour nal” of thSoﬁHFiE§ﬁ$~ Ol Chemst's Society, volune 32, May 1955 at
page 249 et Seq. fhe disclosure indicates that "other ingredients, 30
such as perfunmes, dyes, guns, alkaline builders, i nsecti ci des,

germ ci des and SO'¥ﬁ”5§tigﬁy'R§r%@TE%ﬁduri”9 the mxing or mlling
operation". It is believe t AaC the ’ nixture of urea
adduct /i nsecti ci de? prEfasEanfaelaasmen-donic typ&inul ati on whi ch was

i ntendedid o be used blrgatitdntOo® a®danionic type; and
at least 30 wt% of urea.

Such a formulation has, surprisingly, been found to

disperse rapidly in water. |

15

’ In the context of this specification, the term
"active ingredient" (or similar term) includes, within its
scope, pesticides, for example, insecticides, fungicides,
acaricides, ovicides, nematocides and herbicides, and

20 plant growth regulators.

Said urea is preferably complexed with at least one
of the other ingredients of the formulation. Said urea and
at least one other ingredient are preferably in the form

25 of an inclusion complex, for example a canal complex.

In an inclusion complex, two compounds are associated
with one another such that one compound (hereinafter the
"guest compound") is either wholly or partly locked within

30 the crystal lattice of the other'compound. In a canal
complex, tunnels are defined by one compound, with the
guest compound being wholly or partly located within the
tunnels. In a canal complex of urea, the urea defines

tunnels in which molecules of guest compound are located.
35
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This invention is based upon the diécOvery of a novel

solid formulation which may rapidly be dispersed in water. . .
Acgording to a first aspect of the present invention, 5 there is provided

a water dispersible solid formulation conpri sing: an
active ingredient; a surfactant of a non-ionic type; 10
surfactant of an anionic type; and at least 30 wt % of urea.
Such a formul ati on has, surprisingly, been found to di sperse rapidly
in water. 15 I'n the context of_this specification, the term

"active ingredient” (or simlar term includes, withinits scope,

pesticides, Tor exapplferdbhpCidaIes g%{aggﬁgﬁgﬁéﬁ? 3?%%]%6'&959?%?1: of

ovi ci des,

nemat oci des, and her bi ci
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regu ors.

non-ionic type.

Said solid formulation may include at least 40 wt% of
urea. Preferably, said solid formulation includes at least
45 wt% of urea. More preferably, said solid formulation
includes at least 50 wt% of urea. Said solid formulation
preferably includes no more than 70 wt% of urea.

Preferably, the ratio of urea to guest compound(s) is
in the range 70:30 to 50:50.

Preferably, said urea is dispersed, suitably in a
random fashion, throughout said solid formulation.

Said surfactant of non-ionic type preferably has
predominantly non-ionic properties.

Said surfactant of non-ionic type is preferably an
adjuvant. Such surfactants are normally available in the
form of a mixture. Said surfactant of non-ionic type
preferably predominantly includes aliphatic hydrocarbon
moieties. Said aliphatic hydrocarbon moieties may be

_predominantly linear or branched. Preferably, 1linear

hydrocarbon moieties predominate in said surfactant of
non-ionic type. '

In the context of this specification, the terms
"predominate" and "predominantly" denote "more then 50
wt3" and, preferably, "more than 80 wts".

Preferably, said surfactant of non-ionic type
predominantly includes hydrocarbon moieties having at
least 8 carbon atoms and, more preferably, having at least
10 carbon atoms. In the most preferred embodiment, said

a



Sai’d urea is preferably conplexed with at |east one of the other

I ngredients of the fornmulation. Said urea and at | east one ot her

i ngredient are preferably in the form 25 of an inclusion conplex, for
exanpl e a canal conpl ex. In an inclusion conplex, two conpounds
are associ at ed wi th one another such that one conpound (hereinafter

t he "guest conpound”) is either wholly or partly | ocked within 30

the crystal lattice of the other conpound. In a canal conpl ex, tunnels
are defined by one conpound, with the _ 5gyest conpound bei ng wholly or
partly | ocated within the tunnels. Ina canal conplex of urea, the
urea defines gyureddPRRLS 6F WLAD;BREBCULGRLOS pggagmiﬁ'&[mi%d ?ﬁte.lgﬁ(é%t ed.
35 : - 4= refera ,

urea i s conpl dWEFQFATPIR BrigkiesRaving at leash-12nrarbppe atons.
Said solid fornulation may include at |east 40 wt % of

The molecular weight of said surfactant of non-ionic
5 type is preferably greater than 300 and, more preferably,
within the range 350 - 20000.

Said surfactant of non-ionic type may be selected

from alcohols (preferably fatty alcohols), esters

10 (preferably fatty esters), and alkoxylatéd alcohols and
esters.

Preferred surfactants of non-ionic type include
polyethylene glycol, alkoxylated fatty alcohol and
15 alkoxylated nonylphenol.

Where said surfactant of non-ionic type is
alkoxylated, it is preferably ethoxylated and, preferably,
includes on average less than 20, more preferably, less

20 than 15, ethylene oxide units per molecule.

Said surfactant of non-ionic type preferably
comprises at 1least 10 wt% of the solid formulation.
Preferably said surfactant of non-ionic type comprises 10-"

25 40 wt3, more preferably 10-30 wt%¥, of the solid
formulation.

Preferably, said surfactant of non-ionic type is of

low hygroscopicity. At equilibrium, at 21°C in air of 75%

30 relative humidity, said surfactant of non-ionic type
preferably takes up less than 25 g, more preferably, less
than 20 g, of moisture per 100 g of the dry material. At
equilibrium, at 21°C in air of 32% relative humidity, said

surfactant of non-ionic type preferably takes up less than



5 ‘urea. Preferably, said solid formulation includes at |east
of urea. More preferably, said solid formulation I ncl udes at | east 50
W % of urea. Said solid formul ation

preferably includes no nore than

70.wt % of ur ea. 10 Preferably, the ratio of urea to guest

conpound( s)

said urea is dispersed,

S in the range 70:30"to 50: 50. Preferably,
suitably in a random f ashi on, throughout said

solid fornulation. 15 Sai d surfactant of non-ionic type
preferably has predom nantly non-i o_[lig properties. Sai d
surfactant of non-ionic type is preferably an 20 adjuvant. Such
surfactants arg nQr nRbl¥ gyaik i e fQrm ' |
surfactant of norré)'l oni ¢ tgpef ?Q%ﬁ rgfgrgaﬁpgnprse%mogarﬁ{/g%% %ﬁergaigo
al i phatic hydrb@f e dry materias. Said aliphatic hydrocarbon noieties

may be predom nantly |inear or branched. Preferably, linear 25
hydr ocar bon nvi et e%:géedom'}r]ate ig sa%d suyfactant of non-ionic type.
In the context of t spRATEICERARhn, Ot hPRIARMEC tYPe p(RIRSRTRREY s

" pr edoni n&nt | Pretiomimantby arivn & pripertti¥s .ardefprebar shrfactants éhan

80 wt %

: s vos DT [ t,Qf non-ianigc type ..
predom nant | y IHe I}Jldégs%%?%]é%lf%%n I?r%"ls"g%‘lt' Z@g‘ﬂ%v‘%‘% r}ll""‘r'c'kI‘%’?ﬁtgsg’"t':‘%l’r‘%n
atons and, norsd bref @fabla, suliphonatieshstnaphthalene/formaldehyde
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condensate), Empicol LZ (Trade Mark for sodium lauryl
sulphate) and Nansa HS 85 (Trade Mark for sodium
dodecylbenzene sulphonate).

Said surfactant of anionic type is preferably
dispersed, suitably in a random fashion, throughout said
solid formulation.

Preferably, said surfactant of anionic type comprises
at least 4 wt% of the solid formulation. Preferably, said
surfactant of anionic type comprises 4-30 wt%, more
preferably 4-15 wt%, of the solid formulation. Preferably,
the amount of surfactant of anionic type in said solid
formulation is less than the amount of surfactant of non-
ionic type in said formulation, weight for weight.

Preferably, said surfactant of anionic type is of low
hygroscopicity. At equilibrium, at 21°C in air of 75%
relative humidity, said surfactant of anionic type
preferably takes up less than 30 g, more preferably less
than 25 g, of moisture per 100 g of the dry material. At
equilibrium, at 21°C in air of 32% relative humidity, saia
surfactant of anionic type preferably takes up less than
10 g, more preferably less than 5 g, of moisture per 100g
of the dry material.

Said active ingredient preferably comprises at least
5wt% of the solid formulation. Preferably, said active

45 wt %



357 10 carbon atons. In the nost preferred enbodi ment, said

-5- surfactant of non-ionic type predom nantly includes

hydr ocarbon noi eti es having at |east 12 carbon atons. The

nol ecul ar wei ght of said surfactant of non-ionic 5 type is preferably
greater than 300 and, nore preferably, wi thin the range 350 - 20000.
Said surfactant of non-ionic type may be sel ected - from al cohol s
(preferably fatty al cohols), esters 10 (preferably fatty esters), and

al koxyl ated al cohol s and esters. Preferred surfactants of
non-ionic type include pol yet hyl ene~gfy&ol , al koxyl ated fatty al cohol
and 15 aIkoxyb%g%chggalQgggghient comprises 10-40 wt%, more preferably

10-20 wt%, of the solid formulation.

The melting point of said active ingredient may be at
5 least 35°C. The melting point of said active ingredient is
preferably in the range 35°C to 95°C.

The solubility in water at 25°C of said active
ingredient may be less than 10,000 ppm and is preferably
i0 less than 1,000 ppm. The solubility in water at 25°C of
said active ingredient is preferably at least 1 ppm and
is, more preferably, at 1least 10 ppm. It has,
surprisingly, been found that a solid formulation which
includes an active ingredient of low solubility in water

15 does, in fact, disperse relatively rapidly in water.

A preferred active ingredient is triazamate (ethyl (3~
tertbutyl-i1-dimethylcarbamoyl-1H-1,2,4-triazol-5-
ylthio)acetate]. It is believed that the following active

20 ingredients may also advantageously be provided in a solid
formulation in accordance with the present invention:

Alachlor [2~chloro-2'’,6’~-diethyl-N-
methoxymethylacetanilide), Aldicarb [2-methyl-2-
25 (méthylthio)propionaldehyde O-methylcarbamoyloxime],
Alpha-cypermethrin [a racemate comprising (S)-o«-cyano-3-
phenoxybenzyl(lR)-cis-3-(2,2—dichlorovinyl)-2,2-
dimethylcyclopropanecarboxylate and (R) —o=-cyano—-3-
phenoxybenzyl(1S)-cis-3-(2,2-dichlorovinyl)-2,2-
30 dimethylcyclopropanecarboxylate], amitraz ([N,N-bis(2,4-
xylyliminomethyl)methylamine], cymoxanil [1-(2-cyano-2-
methyoxyiminoacetyl)~-3-ethylurea], dimethomorph [4-[3-(4-
chlorophenyl)-B-(B,4-dimethoxypheny1)acryloyl]morpholine
(2 to E ratio normally 4:1)], flamprop-M [Isopropyl N-
35 benzoyl-N-(3-chloro-4-fluoropheny1)-D—alaninate and the



Wiere said surfactant of non-ionic type is - al koxylated, it is

preferably ethoxyl ated and, preferably, i ncludes on average |ess than
20 more preferably, less 20 than 15, ethylene oxide units per nolecule.
Said surfactant of non-ionic type preferably conprises at least 10 wt %
of the solid fornulation. Preferably said surfactant of non-ionic type
conprises 10- 25 40 w% nore preferably 10-30 w% of the solid
formul ati on. Preferably, said surfactant of non-ionic type is of
| ow hygroscopicity. At equilibrium at 21[err]Cin air of 75% 30 relative
humidity, said surfactant of non-ioniT Bype preferably takes up | ess

than 25 g, mor &, ol refera re 100 of
the dry materi&l~ ﬁﬁp°n£a%%dT?€€¥% ﬁ?gsF?21?b$¥? }ngg of §E§§;e?% £Ye
hum dity, sai ®df 9<shyfrnoxyfilusirerer~9ecarboxpdipr eheuanlﬁ{ tEkesSi Lz bEES
t han a-f1 henyl) (met Qu-1,2, 40214259 -1-
preferably Ies[s th( uox;o?m t% &(m THOIJ ( °
Yy methyl)s11ane], p1r1m1carb {2-dimethylamino-5,6-
5 dimethylpyrimidin-4-yl dimethylcarbamate], propoxur [2-
isopropoxyphenyl methylcarbamate], and tetrachlorvinphos
[{(2)-2-chloro-1~(2,4,5~trichlorophenyl)vinyl dimethyl
phosphate].

10 _ Said active ingredient is preferably dispersed,
suitably in a random fashion, throughout said solid
formulation. )

The average particle size by volume of said active
15 ingredient in said solid formulation may be less than 50
pm, is preferably less than 25 um and, more'preferably, is

less than 10um.

The solid formulation may include one or a plurality
20 of different active ingredients.

Said water dispersible solid formulation preferably
includes less than 2 wt$%, more preferably less than 1 wt%,
of water.

25 |

Said water dispersible solid formulation may include
a small amount of an acid, for example phosphoric acid or
maleic acid. Preferably, said water dispersible solid
formulation includes less than 5 wt% and, more preferably,

30 less than 2 wt% of said acid.

Said water dispersible solid formulation may include
a defoamer. In this case, less than 5 wt3¥, preferably less
than 1 wt%, of said defoamer may be provided in the

35 formulation. '



g of the dry material . Sai d surfactant of anionic type
preferably has 5 predom nantly anionic properties. Preferred surfactants

of ani oni ¢ type include Morwet D425 (Trade Mark for a sodium salt
of a sul phonat ed napht hal ene/ f or mal dehyde condensate), Enpicol LZ
(Trade Mark for sodium |l auryl sul phate) and Nansa HS 85 (Trade Mark
for sodium 10 dodecyl benzene sul phonate). Sai d surfactant of
anionic type is preferably di spersed, suitably in a random fashi on,

t hroughout said solid formulation. 15, _ Preferably, said
surfactant of anionic type conprises 2t least 4 w%of the solid

formul ati on. Preferally, | : t . Qf LARLE s '
4730wy rore - SaidwAERE asepePibfE 86118 cBPRATAEILKPRaG THERER
Preferably, 20uPtHe® afButt®fofurx afinalyofdistidad cmipgraln bl Hesol if@r

formul ation i sekgnplehagybsom 2 Myl iHitel f 3@t sbntofite, syPthetiwe
in saldformjlailon, vv?ei’gt for wei eferahly,. sai

ht , . Pr d
surfactant of &nPBANE tcatess gifordal, adudang,ianG ¢ (ilﬂtl ALSum

at 2l[err]g in air of 75% relative humdity, said surfactant of

fhan 26 . of moi st SReSpRRceBR8SBrrRAR TR, 5O Rd o Frful RR18"hEY HA haLES

at 21[err] C i naaihydtogaghon| awhich huks dipmefegakl Y30 ansuridgevant .of Sadidoni ¢

P e o oyt 8 phftacapty ] Qer B e ittt

(preferably C,, to C,). Said hydrocarbon may comprise less

10 than 20 wt%, preferably 1less than 15 wt% and, more
preferably less than 10 wt% of the solid formulation.
Where a hydrocarbon is provided, said surfactant of non-
ionic type is preferably an emulsifier for the hydrocarbon
when in water.

15
1g of said water dispersible solid formulation
preferably disperses fully in 100 ml of distilled water at
21°C within 5 minutes, preferably within 2 minutes and,
more preferably, within 1 minute.
20

According to a second aspect of the present
invention, there is provided a process of preparing a
water dispersible solid formulation of said first aspect,
the process comprising mixing together an active

25 ingredient, a surfactant of a non-ionic type, a surfactant
of an anionic type and at 1least 30 wt% of urea and
allowing the mixture to solidify.

The ingredients used in said process may be as
30 described in any statement herein.

The process is preferably carried out under
conditions which cause said urea to form an inclusion

complex with one or more of the other ingredients.
35



Sai'd active ingredient preferably conprises at |east 35 5w % of the solid
formul ation. Preferably, said active

- 7= pesticidal ingredient conprises 10-40 wt% nore preferably

10-20 wt% of the solid formulation. The nelting point of said
active ingredient may be at 5 | east 35[err]C. The nelting point of said
active ingredient is preferably in the range 35[err]Cto 95[err]C
The solubility in water at 25[err]C of said active i ngredi ent nay be
| ess than 10,000 ppmand is preferably 10 less than 1,000 ppm The
solubility in water at 25[err]C of =sdPd~active ingredient is

preferably at least_1 m and Is,. more preferably, at |east 10 ppm It
has, surprisi nﬁ??gﬁﬁggyf othfl AREtve Wt iitwithe origkRchant of
i ncl udes an aatonw-eciomix ediypel aid| elesdubfddtiant nofatariidbic dagpe i aréact,

di sperse rel at:&i’)?éd r@dﬂéﬂﬂeé,n ‘@?ﬁ%%bly at an elevated temperature,
preferably in-the range 30°C to 90°C. A substantially
5 homogenous mixture is preferably produced. Said urea is
preferably then added to the mixture, suitably with mixing
and at an elevated temperature, preferably within the
range 30°C to 90°C, more preferably within the range 30°C to
45°C.
10
Preferably, in _the process, one or more of the
ingredients is caused to melt. Preferably, said surfactant
of non-ionic type and/or said active ingredient is/are
caused to melt. In a preferred embodiment, said active
15 ingredient and said surfactant of non-ionic type are
melted together with mixing at an elevated temperature,
suitably to produce a substantially homogenous mixture.
Said surfactant of anionic type is preferably then added
with mixing, the mixture being maintained at an elevated
20 temperature. The urea is preferably then added to the
mixture, suitably with mixing. The mixture is then
preferably allowed to cool to ambient temperature and
allowed to stand for a period of time.

25 It has been found that, in the abovedescribed
‘process, the active ingredient can form a fine solid
particulate precipitate within the solid formulation.

In view of the steps in the abovedescribed process of

30 initially melting the active ingredient and then allowing
the active ingredient to precipitate, it may,
advantageously, not be necessary to mill (or otherwise
process) the active ingredient prior to the preparation of

the so0lid formulation.
35



A preferred active ingredient is triazamate [ethyl (3-

tertbutyl -1-di net hyl carbanmoyl -1 H 1, 2, 4-tri azol - 5- ylthio)acetate]. It
is.believed that the follow ng active 20 i ngredients may al so _

adyvant ageously be provided in a solid formul ation in accordance with
t he present invention: Al achl or [2-chloro-2' ,6"-diethyl-N

met hoxynet hyl acetani | ide], Aldicarb [2-nethyl-2- 25

(met hyl t hi o) propi onal dehyde 0- net hyl car banoyl oxi ne] ,

Al pha-cypernethrin [a racenate_conprls!Q91 S)-[err]-cyano- 3-

phenoxybenzyl (1R) - ci s- 3- (2, 2-di chl or ovi Ny~ Z, 2-

Ch e cvel Pt e B e A (BlolEE) Yk ea out in tne

di met hyl cycl opmssenger 06x @ avbjor amdunsiz of \yakérs(Water is suitably

oy o o A Y O oo YRR EL A"y 8RS80 of ures.

met hyoxyi m noa - 3- , -[o-(4- .

chl orophenyl ) - 3- (3, 4- di net hoxyphenyl ) acryl oyl ] nor phol i ne (Zto Eratio

normal ly 4:1)], flaromes Méérscm?w |tH¥|t ghe amountd.oftvrl]ater present in

E)gflzoyl -\ (3 %rﬂeor%iéébféstéorggggr&s) _Pﬁg agalpt?{gle ans:.ze %f the active
ingredient in the solid formulation and the dispersibility
of the solid formulation. Preferably, the process is
carried out in the presence of at least 1 wt% of water

10 and, more preferably, in the presence of at least 2 wt% of

water. Preferably, the process is carried out in the
presencé of less than 10 wt% of water and, more

preferably, in the presence of less than 5 wt% of water.

i5 Preferably, the process is carried out in the
presence of a minor amount of an acid. Said acid is
suitably added in the process prior to the addition of
urea.

20 The product of the abovedescribed process is
preferably dried or allowed to dry and may then be milled
in order to produce a fine powder or formed into pellets
or granules.

25 According to a third aspect of the present invention,
there is provided a water dispersible solid formulation
when prepared by the process of the second aspect.

According to a fourth aspect of the present
30 invention, there is provided a method of delivering an
active ingredient to a 1locus, the method comprising
applying to the locus an aqueous dispersion of the water
dispersible solid formulation of said first or said third
aspects.
35



correspondi ng nethyl ester], flurenol-butyl [butyl ester of
9- hydr oxyf | uor ene- 9-carboxylic acid], flusilazole _ '
[ b.s(4-fluorophenyl)(nethyl)(1H1,2,4-triazol -1- yl met hyl ) si | ane],

pirimcarb [2-dinethylam no-5,6- 5  dinethyl pyrimdin-4-yl

di et hyl car bamat e], propoxur [ 2- | sopr opoxyphenyl met hyl car bamat e],
and tetrachl orvi nphos [(2)-2-chloro-1-(2,4,5-trichl orophenyl)vinyl

di et hyl phosphat e] . 10 Said active ingredient is
preferably dispersed, suitably in_ajpandom fashion, throughout said
solid formul ati on. The average particle size by volune of

said active 15 i ngh egh@NhetRo@di €ne0lidbdP Ay abk 0B M BgPEc ESerd P28 00
[err]m is prz{erabla/léesst an 25 [err]mand, nore preferably, iIs

| ess than 10[ 1qtcultural locusye solid fornul ation may inci ude one or a
plurality 20 of different active ingredients. Sai d wat er

di spersible solid f | atl prefe I I ncl.udes | ess than, 2 %
nore preferably Iesésgﬁiaﬁrel"fﬁ\%fi%""g Ib%l%g%r\ﬁgtlgr.azg'e%’og ot <orRakaiep
di spersi bBe sddgstsorfar @axanplsaphid pests. a snall anount of an acid,
for exanpl e phosphoric acid or mal eic acid. Preferably, said water
di spersible solid formul ation in¢cludes less than 5 wt % and, nore

preferably, 30 |c&3id gter @ispersible spdid formulation preferably
comprises 0.1 to 50 g/kg, more preferably 0.25 to 20 g/kg

of said aqueous dispersion.
10
According to a fifth aspect of the present invention,
there is provided the use of a water dispersible solid
formulation of said first or third aspects for the
preparation of an aqueous dispersion for delivering an
15 active ingredient to a locus.

Preferably, said 1locus is an agricultural or
horticultural locus. Preferably, the use is for combatting
pests.

20

The invention will now be described with reference to
the following examples.

Examples 1 and 2 and Comparative Examples C1 and C2

25 show the effect on dispersibility of the solid

formulations of including an anionic surfactant in the
formulations.

. )
Examples 3 to 6 and Comparative Example C3 illustrate

30 the effect on dispersibility and active ingredient
particle size of including an anionic surfactant in the
formulations.



Sai d wat er di spersible solid formul ati on may i ncl ude a defoaner. |

this case, less than 5 w% preferably |ess than 1 wt% of said
defoanmer may be provided in the 35 formul ati on.

-9- Sai d water dispersible solid formulation may include up
to 20 ww% of a finely divided mneral filler, for exanpl e gypsum
kaolinite, talc, bentonite, synthetic alum na silicates, coll oidal
alum na and colloidal silica. 5 Said water dispersible solid
formul ati on may i ncl ude a hydrocarhogqwhich is preferably an adjuvant.
Sai d hydrocarbon is preferably a straight chain hydrocarbon
(preferably Jerr] gRapardd) 7 Sakd hydr oqqrmgtgaxeecom%és g%scaf A han
20 wt % prefeyabl |ess,than_ 15 w,% and nor e r ef era ess than
10 wt % of the %"’?U‘?H&%‘(lﬂﬁ varyipge the, g§aRtiEy be P’étﬁFO\Hﬁfé’d inajd

surfactant of then-proces=es Cof yeeparat £bRrebl yhenfermhsationsior the

hydr ocar bon

when in water. 15 1g of said water dispersible
solid formul ation

The chemicals described below are referred to in the

Examples by a common name or trade name.

10

15

20

25

30

Triazamate (i.e. ethyl(3-tertbutyl-1-
dimethylcarbamoyl-1H-1,2,4~triazol-5-ylthio)acetate)
- sold under the Trade Mark AZTEC (outside U.S.A.) by
Shell International cChemical Company Lihited. - an
aphicide.

Triton X-100 (Trade Mark) - octylphenol ethoxylate
with 9-10 ethylene oxide units, supplied by Rohm &
Haas - a non-ionic adjuvant.

Morwet D425 (Trade Mark) - a sodium salt of a
sulphonated naphthalene/formaldehyde condensate,
supplied by Witco - an anionic surfactant.

PEG 6000 and PEG 400 - polyethylene glycol of average
molecular weight of 6000 and 400 respectively - a
non-ionic adjuvant.

Hoe 54004 (Trade Mark) - a natural alcohol ethoxylate
containing 7 ethylene oxide wunits, supplied by
Hoechst - a non-ionic adjuvant. .

Genapol C100 (Trade Mark) - a coconut alcohol having
10 ethylene oxide units, supplied by Hoechst - a non-
ionic adjuvant.

n



preferably disperses fully in 100 ml of distilled water at 21[err] C

within 5 minutes, preferably within 2 minutes and, nore preferably,
wWithin 1 mnute. 20 According to a second aspect of the present

i nvention, there is provided a process of preparing a wat er

di spersible solid fornulation of said first aspect, t he process
conprising m xing together an active 25 I ngredient, a surfactant of a
non-ionic type, a surfactant . of an anionic type and at |east 30 w % of
urea and allowing the mxture to solidify. The ingredients

used in said process may be as 30 descr tBed in any statenent herein.

[ f ' d ndj tions.whjch cause
Shrd uren to form AEEoLRLe CErtale IS - g, GV IphaBRL ShRoKE 8RR,

i ngredi ents. 35 with 11 ethylene oxide units - a- f@n-ionic
surfactant.
5 Nansa HS 85 ( Trade Mark) - sodium dodecylbenzene

sulphonate, supplied by Albright and Wilson - an
anionic surfactant.

Empicol Iz (Trade Mark) - sodium lauryl sulphate,
10 supplied by Albright and Wilson - an anionic
surfactant.

The ingredients of the formulations of Examples 1, 2
and Comparative Examples Cl, €2 are shown in Table 1.
15 Details on the processes for the preparation of the
formulation of the Examples are provided below. Example 1,
2, C1 and C2 were each prepared on a 50g scale.

EXAMPLE 1

20

Triazamate and Triton X-100 were weighed into a

suitable screw-capped jar in a fume cupboard. The jar was
then capped and stored in a laboratory oven at 70° to 80°C
with swirling until the triazamate and Triton X-100 had

25 melted together to form a mixture. Morwet D425 was then
added and heated with the mixture for between 20 and 30
minutes. The mixture was then stirred thoroughly.
Subsequently, urea was added to the mixture at ambient
temperature.

30

Observations

After addition of urea, the mixture was a viscous
dark brown paste. After 75 minutes standing at ambient
35 temperature, the mixture became hard but not brittle.



Preferably, the active ingredient, the surfactant of non-ionic type
and the surfactant of anionic type are m xed together, suitably at an
el evated tenperature, preferably in the range 30[err]C to 90[err]C A
substantially 5 honbgenous mxture is preferably produced. Said urea is
preferably then added to the m xture, suitably with m xing and at an
el evated tenperature, preferably wthin the range 30[err]Cto
90[err]C, nore preferably within the range 30[err]C to 45[err]C. 10
Preferably, in the process, one or nore of_the ingredients is caused
to melt. Preferably, said surfactant ~ 13t non-i oni ¢ type and/or said

active ingredj i shkar . referred enbodinent,
said active 1%??'Eirngé'§die%% r%n%%s%zlﬁgn?gr Pgb%anl%gﬁguggn-]?%ﬁ?@et y%eqh?%'y’
mel t ed toget hEElgKkYh Minstigrablenpaiséeat ed tenperature, suitably to
produce a substantially honogenous m xture. Sai d surfactant of anionic
type is preferablé then added with m xing, the m xture being

mai nt ai ned at ed 20 tenperature. The urea is preferably then
added to 8$he m xture, suitably with m xing. The m xture is then
preferably all owed cQQl to anmbignt_te ratyre and al | qwed t,o .stand
for a period of tiﬁé% (%ﬁ?cess %t Eﬁﬁgggﬁee V@ﬁhde*ﬁﬁyegvn with
abovedescri bephenylspipbenatet beingt addedndnstiead ofaMdravet D42%:e sol id

particulate precipitate within the solid formnul ation. In view
of the steps in the abovedescribed process of 30 initially nelting the
active ingredi ent QRgSENakignsowi ng the active ingredient to
precipityie, it nmay, advant ageously, not be necessary to mll (or

ot herw se

After addition of wurea, a viscous, but easily
stirrable, paste resulted which had not hardened after 75
minutes standing at ambient temperature. After standing at
ambient temperature overnight, the mixture remained as a

15 softish greasy gel.

COMPARATIVE EXAMPLE C1

Triazamate was added to a hot solution of PEG 6000 in

20 Triton X-100 and dissolved by heating and swirling. The

urea (at ambient temperature) was then stirred into the
solution without delay.

Observations

25
The mixture was relatively viscous after standing for
about one minute at ambient temperature. After standing
overnight, the mixture became hard, but not brittle.

30 COMPARATIVE EXAMPLE C2

Triazamate and Triton X-100 were melted together at
60° to 65°C to form a mixture. The urea (at ambient

temperature) was added without delay and with stirring.
35



process) the active ingredient pfior to the preparation of the solid

formul ation. 35 Preferably, the process is carried
out in the presence of a m nor anmount of water. Water is suitably
added in the process prior to the addition of urea. 5 It has been
found that the amount of water present in the process affects the
particle size of the active ingredient in the solid fornulation and
the dispersibility of the solid formulation. Preferably, the process
S carried out in the presence of at 1Isea_st 1 wm%of water 10 and,
nore preferably, in the presence of at |east 2 w % of wat er .
Preferably, the progesérvst§argi €d out in the presence of |ess than 10
wt % of water and, nore preferably, in the presence of less than 5 wt %
of water. 15 Preferably, the process is carried out in the

presence of a m norAfterndoonhinutesi Stan®ihg &€i dmbSent temperature the
mixture was a viscous paste. After standing overnight, the
5 mixture became a waxy, non-comminutable gel.

TABLE 1
#
WEIGHT % ADDED
10 EXAMPLE | Triazamate | TRITON | MORWET | PHENYL- PEG | UREA
NO. X-100 | D425 | SULPHONATE | 6000
" ca
1 14.6 14.0 | 14.0 - - |s57.a
2 14.6 28.6 - 4.0 - |s2.8
c1 14.8 | 1s.0 - ~ 14.0 | 56.2
15 c2 14.6 28.6 - - - |s6.8

EXAMPLES 3 TO 6 and COMPARATIVE EXAMPLE C3

20 The ingredients of the formulations of Examples 3 to
6 and Comparative Example C3 are shown in Table 2. Each
formulation was prepared according to the general process
described below.

25 Triazamate and Hoe S4004 were weighed into a suitable
screw-capped jar (60 - 500 g capacity) in a fume cuﬁboard.
The jar was capped and then stored in a laboratory oven at
65° to 75°C until the triazamate and Hoe S4004 had melted.
Subsequently, the melt was stirred or swirled gently in
30 the jar to homogenise it. With the jar placed on a pan of



suitably added in the process prior to the addi tion of ur ea. 20

Thé product of the abovedescribed process is preferably dried or
alLowed to dry and nmay then be mlled in order to produce a fine
powder or formed into pellets or granules. 25 - According to a
third aspect of the present invention, there is provided a water

di spersible solid formnul ati on when prepared by the process of the
second aspect. According to a fourth aspect of the present 30

i nvention, there is provided a nethod of ggILvering an active
ingredient to a locus, the method conprising applying to the [ ocus an

aqueous di spergq Ofbﬁcﬁﬂfhi’@t Yalancdl SRANS! BtResO! k giBaTENRY 0Q£Of ¢fE! d
fl;;t_or said é£¥$éhatlogs 5¥¥§;tﬁi exceptlon of urea) were then weighed
in immediately. The most usual order of addition was (1)
phosphoric acid; (2) Morwet D425 (if added); and (3)
5 water. After mixing the ingredients, as far as possible,
by swirling, the closed jar was placed in an oven at 60° -
70°C. After 35 - 45 minutes standing, the mixture was
allowed to cool with stirring to 40° - 42°C. Temperature
was monitored continuously using a Eurisem Technics (Trade
10 Mark) electronic thermometer fitted with a "K" Type 622
(Trade Mark) probe. The jar was then opened and the urea
added and incorporated into the mixture without delay by
stirring for a few minutes with a metal spatula or rod.
The jar was then closed and allowed to stand at ambient
15 temperature for at least 16 hours. During this period, the
triazamate was precipitated in a solid particulate form.

The products of the above process which were

generally fudge-like masses were transferred to open

20 dishes or trays in which they were allowed to dry to

constant weight at ambient temperature either in a vacuum

oven, or in a fume cupboard. The dried masses thus

obtained were, if hard enough, converted to a coarse

powder by milling for 5 to 10 seconds in a small coffee’

25 mill which was operated in a fume cupboard. The powder

formed was then screened on a BS16 mesh sieve (1 mm

apertures). Any oversize powder was re-milled until it
could pass the same sieve.



Inthe nethod, the |ocus may be an agricultural or horti cul tural

| o¢us. Said nethod is preferably a nethod of conbatting 5
pests, for exanple aphid pests. Sai d wat er dispersible solid
formul ati on preferably conprises 0.1 to 50 g/ kg, nore preferably 0.25
to 20 g/ kg of said aqueous dispersion. 10 According to a
fifth aspect of the present invention, ‘there is provided the use of a
wat er di spersible solid formul ation of said first or third aspects for
t he preparation of an aqueous di spersion for delivering an 15 active
I ngredient to a | ocus. Prefeféﬁ@yf'said | ocus is an agricultural
or horticul tural | ocus. Preferablx%aégg_gse Is for conbatting
pests. 20 The invention will r ; escribed with reference to
the foll ow ng exanpl es. Exanples 1 and 2 and Conparative
Exanples Cl a ’|—;—:—,‘—~;—:—:——~»--———~——-:-——;‘———;—:——;-—,‘;L—-—:-———ww:___.
solid forfgul ati ons df including an ani oygxerirgaghped I n the
fornmul ati ons. Exahples 3 to 6 and Conparative Exanple C3
illustrate EXAMPLE | Triazamate | Hoe MORWET | PHOS- WATER | UREA
5 NO. 84004 | D425 PHORIC
ACID
3 14.0 24.0 4.0 0.5 3.0 54.5
4 14.0 21.0 7.0 0.5 3.0 54.5
5 14.0 18.0 10.0 0.5 3.0 54.5
6 . 14.0 15.0 13.0 ‘0.5 3.0 54.5
10 C3 14.0 28.0 - 0.5 3.0 54.5
EXAMPLE 7
15 By processes analogous to those described above,
various formulations were prepared using the following
ingredients:
: _ . ]
" Ingredient Weight % added
20 Triazamate 14.0
. PEG 400 ' 14.0
Morwet D425 13.0
Water 0 - 10
" Urea balance up to 100
25

It will be appreciated that, in this example, the
weight percent of triazamate, PEG 400 and Morwet D425
added to the various formulations remains constant, but



300 the effect on dispersibility and active ingredient particle

si-ze of including an anionic surfactant in the formul ati ons.
- 13 - Exanples 7 to 11 illustrate the effect on
di spersibility of varying the quantity of water used in - t he processes
of preparation of the fornulations. 5 The chem cal s descri bed
below are referred to in the Exanpl es by a common nane or trade nane.
Triazamate (i.e. ethyl (3-tertbutyl-1- di et hyl car banoyl - 1H 1
2, 4-triazol-5-ylthio) acetate) 10 - sold under the Trade Mark AZTEC
(outside U.S.A) by Shel | InterkatTonal Chenical Conpany Linited.
- an aphj ci.d Tr| on X- ‘g (Trad Nhrk%
oct yl phenol eH‘(?EyVStIgEES percent; qf Qw_aL €kt iﬁl ?1% ghﬁan ocg 3p|1rsed by
Rohm & varied, with urea making up the balance.
EXAMPLE 8
5
By processes analogous to those described above,
various formulations were prepared using the following
ingredients:
10 Ingredient Weight % added
Triazamate . 14.0
Genapol C100 14.0
IL .Morwet D425 ' 13.0
Phosphoric acid _ 0.5 “
15 Water 0 - 6.0 I
“ Urea balance up to 100 “
As in Example 7, the weight percent of water added is
varied, with urea making up the balance.
20

EXAMPLE 9

By processes analogous to those described above,
various formulations were prepared using the following
25 ingredients:



Haas - a non-ionic adjuvant. Morwet D425 (Trade Mark) - a

sodiumsalt of a sul phonat ed napht hal ene/ f or mal dehyde condensate,
20. supplied by Wtco - an anionic surfactant. PEG 6000
and PEG 400 - polyethyl ene glycol of average nol ecul ar wei ght of
6000 and 400 respectively - a non-ioni ¢ adjuvant. 25 Hoe
S4004 (Trade Mark) - a natural al cohol etkytate containing 7
et hyl ene oxid§=ggLL§==§gggLng=gv Hoechst - a non-ionic adjuvant.
30 Genagjol C100 ( e Vark) - a cocfnut al ¢ohol havi | 10
et hyl ene oxidg units, s%&%%%gi Hoechst { a nonﬁglght ° JH§%9”C
adj uvant. Triazamate . 14.0 14

Arkopal N110 14.0 "

Morwet D425 13.0

5 Water 0 to 4.0
Phosphoric acid 0.5
Urea balance up to 100

As in Example 7, the weight percent of water added is
10 varied, with urea making up the balance.

EXAMPLE 10

By processes analogous to those described above,
15 various formulations were prepared using the following

ingredients:

ﬂ Ingredient Weight % added
Triazamate 14.0

20 Genapol C100 14.0

Nansa HS 85 13.0
Phosphoric acid 0.25
Water 0 to 3.0

" -Urea balaﬁce up to 100

25 B
As in Example 7, the weight percent of water added is
varied, with urea making up the balance.



ArKkopal N110 (Trade Mark) - a nonyl phenol ethoxyl ate with 11

et hyl ene oxide units - a non-ionic ' surfactant. 5 Nansa
HS.85 ( Trade Mark) - sodi um dodecyl benzene sul phonat e, supplied
by. Al bright and Wl son - an ani oni ¢ surfactant.

Enpicol LZ (Trade Mark) - sodium | auryl sul phate, 10 supplied by

Al bright and WIlson - an anionic sur fact ant . The
i ngredients of the fornul ations of Exanples 1, 2 and Conparative
Exanples CL, C2 are shown in Table 1. 15 Details on the processes for

t he preparation of the fornul ati on—of1t e Exanpl es are provided

bel ow. Exanpl e %: 2, ClL and C2 were each prepared on a 50g scale.
EXAMPLE 1 20 EXBMPLE 21 .. -1mte and Triton X-100 were wei ghed into a
suitabl e screw capped jar in a funme cupboard. The jar was t hen capped
and stored in a | abggat n_at_vOferr] to 80[Lerr]C Lth swrling
until the triazamat ggfz;ngli'}érc %%%r? Sx- 3685338L§50t?rel[t§’é’04ﬁ oﬁ@?ﬁg\ﬁ%ﬁ‘g f%ﬂ’?ﬁ’%v

m xture. Mrwetvammsyaforngdationsddesranprepared wsing h&éhe xfolboding
bet ween 20sand ;34reqidfds €s. The mixture was then stirred thoroughly.

Subsequently, uréa was added to the m xture at anbi ent tenperature. 30
(bservati ons

Ingredient Weight % added
Triazamate 14.0
Hoe S4004 l14.0
10 ‘Empicol LZ 13.0

Maleic acid 0.2
Defoamer SF 1.0

" Water 0 - 2.0

" Urea balance up to 100

15

As in Example 7, the weight percent of water added is
varied, with urea making up the balance. (It should be
noted that Defoamer SF itself includes 93% water).

20 EXAMPLE 12 - Dispersibility of the Formulations in Water

Dispersibility of the formulations of Examples 1 to

11 and Comparative Examples Cl1 to C3 was examined in a
simple procedure which involved the addition of 100 ml of

25 distilled water to 1.00 g of the formulations in a 250 ml
"beaker followed by occasional gentle swirling. No
particular care was taken with the form, e.g. coarse or

fine, in which the formulations were added to the water,
unless otherwise stated.
30



After addition of urea, the m xture was a viscous dark brown paste.
After 75 mnutes standing at anbient 35 tenperature, the m xture becane

hard but not brittle. - 15 -
‘After 16 hours standing, the m xture becane a hard, sti cky,
unstirrabl e paste. EXAMPLE 2 5 The process of Example 1
was followed, with phenyl sul phonat e bei ng added i nstead of Morwet
D425. Observations 10 After addition of urea, a

vi scous, but easily stirrable, paste resulted which had not hardened
after 75 m nutes standing at ambi efit22efperature. After standing at

Details concerning the dispersibility of the
formulations are noted in Table 3 below.

TABLE 3
EXAMPLE NO: DISPERSIBILITY “

1 Lumps up to 8mm in size
dispersed completely

within 9 minutes

. dispersed completely

5 2 Lumps up to 8mm in size
within 24 to 25 minutes

dispersed completely

3 _ Granules up to 1lmm in size
within 1.5 to 2 minutes

4 Granules up to 1mm in size
dispersed completely
within 60 to 70 seconds

5 Granules up to 1mm in size

dispersed completely
within 45 to 60 seconds

6 Granules up to 1lmm in size
dispersed completely
within 45 seconds

10 7 Lumps up to 8mm in size
dispersed in circa 3
minutes when prepared
using greater than 2.5%
water




anbi ent tenperature overnight, the mxture remained as a 15 softish

greasy gel . COVPARATI VE EXAMPLE C1 Triazamat e was added
to.a hot solution of PEG 6000 in 20 Triton X-100 and di ssol ved by heati ng
and swirling. The urea (at anbient tenperature) was then stirred into
t he sol ution w thout del ay. Qobservations 25 The
m xture was relatively viscous after standing for about one m nute at
anbi ent tenperature. After standing overnight, the m xture becane
hard, but not brittle. 30 COVPARATI VE EXAMPLE C2 Triazamat e

and Triton X-100 were nelted together ar 23 - 60[err] to 65[err]Cto forma

m xture. The i ent tenpera dded wi thout delay and
with stirring 35 EXAMPLE NO: ' DISPERSIBILITY

8 Lumps up to 8mm in size
dispersed completely in

less than 11 minutes when
prepared using greater
than 2.5% water

dispersed in less than 5
minutes when prepared
using greater than 2.5%

9 Lumps up to 8mm in size
water

dispersed in less than 11
minutes when prepared
using greater than 2.5%

10 Lumps up to 8 mm in size
water

dispersed in less than 8

" 11 Lumps up to 8mm in size

minutes when prepared
using greater than 1.0%

water
5 ' c1 Lumps up to 8mm in size
dispersed only partially
IP within 60 minutes
c2 Lunps up to 8mm in size

did not disperse

completely within 60
minutes

C3 _ Granules up to 1mm in size
took >20 minutes for
dispersion




- 16 - Qbservati ons After 90 m nutes standing at

anbi ent. tenperature the m xture was a vi scous paste. After standing
overnight, the 5 m xture becane a waxy, non-conmm nutable gel.

TABLE 1 VEEI GHT % ADDED 10

EXAMPLE Triazamate TRITON MORWET PHENYL- PEG UREA NO.
X-100 D425 SULPHONATE 6000

Ca 1 14. 6 14.0 14.0 - _ - 57.4
2 14.6 28. 6 - 4.0 - 52.8 Cl
14. 8 15. 0 - - 17.84 56.2 15 2 14. 6
28. 6 - - - 56. 8

EXAMPLE 13 - Particle Size Analysis of the Formulations

A particle size analysis of the formulations of

5 Examples 3 to 11 and Comparative Example C3 was carried

out using a Sympatec Helos laser diffractiocn instrument
operated according to the maker’s instructions.

Al)l measurements were carried out using, as measuring

10 medium, distilled water that had been pre-saturated with
triazamate at the test room temperature and then filtered
through a 0.2 um cellulose nitrate membrane prior to use.

Details concerning the average triazamate particle
15 size for Examples 3 to 6 and Comparative Example C3 are
provided in Table 4 below. '

TABLE 4
EXAMPLE NO. — Average triazamate 7
particle size/um "
3 15.6
" 4 11.0
5 8.0
5 6 5.9
C3 19.6
L — - |

For Examples 7 to 11, the results are presented in
graphical form, as follows:



EXAMPLES 3 TO 6 and COVPARATI VE EXAMPLE C3 20 The ingredients of

the formul ations of Exanples 3 to 6 and Conparative Exanple C3 are
shown in Table 2. Each fornmul ati on was prepared according to the
general process descri bed bel ow. 25 Triazamat e and Hoe S4004
were weighed into a suitable screw- capped jar (60 - 500 g capacity) in
a funme cupboard. The jar was capped and then stored in a | aboratory
oven at 65[err] to 75[err]C until the triazamate and Hoe S4004 had

mel t ed. Subsequently, the nelt was stirred or swirled gently in 30

the jar to honogenise it. Wth the jar pl @Bed on a pan of

- 17 - I all other ingredients of the
formulation (Mth the ex an of urea re then e

i medi ately. [[he nost usui:ﬁ{s"{ grder of additli on was (%ig%re N@Tosphori ¢ dci d;
(2) Morwet D45 (1 f added); .fnd (3) 5 watler. Arter n1X|n% the 1 ngreargnts,
as far as pos}ibl e, see Figur 1

8 see Figure 2 "

" 9 see Figure 3

5 see Figure 4

see Figure 5

The graphs of Figures 1 to 5 were generated using a

graphics software package sold under the Trade Mark “T-

10 curve" which was available on a Sperry Type 3126-00 (Trade
Mark) computer. The curves shown are "best fits".

In each of Figures 1 to 5, two curves are shown which
represent maximum particle size of the smallest 50% and
15 90% of particles respectively.

The following points may be concluded from the
Examples discussed above:

20 (i) The speed of dispersibility of the formulations
in water is increased when an_anionic surfactant (e.gq.
Morwet D425 or Phenylsulphonate Ca) is used in the
formulations - Compare Examples 1 and 2 with Examples C1
and C2; and compare Examples 3 to 6 with Example C3.

25

(ii) The speed of dispersibility of the formulations
in water is increased the greater the amount of anionic
surfactant used in the formulations - Compare Examples 3
to 6 which show the effect of increasing the amount of

30 anionic surfactant (Morwet D425) in the formulations.



by swirling, the closed jar was placed in an oven at 60[err] -

70[err]C. After 35 - 45 mnutes standing, the m xture was allowed to
cool with stirring to 40[err] - 42[err]C. Tenperature was nonitored
continuously using a Eurisem Technics (Trade 10 Mark) electronic
thernmoneter fitted with a "K' Type 622 (Trade Mark) probe. The jar was
t hen opened and the urea added and incorporated into the m xture

wi t hout del ay by stirring for a fewmnutes with a netal spatula or
rod. The jar was then closed and allowed to stand at ambient 15
tenperature for at |least 16 hours. Duringy 2%i3 period, the triazamate

was precipitated in a.sS)Ii articulate form \ . The ?roducts of
the above process Wh*Eh Wé[lq)a‘EE avergdfe 5438, Phagetiviee Hagkedigpke (e-9.
transferred totoparaddte) shpartdiclesysinn the cliidporsede fbrawradtiond y
to const | aghien eras ure .ei t.her _j cuum

oven, or in a uﬁ%‘@%%@%(}iér% %e %’Pé‘gﬂ?mcgésesaﬁlﬁ’l?g s{lpggfzélgﬁ‘ﬁd WRr &he ¢
hard enough, ckexmplabiepsainchesses - Coppade [Bramples@ fty & to 10

seconds inga small coffee 25 m Il which was operated in a fume cupboard.

The powder forppd was then screened on a BS16 nmesh sieve (1 mm
apertures). Any ovefiVie TRwéingResse- ff| |gee upriacinitated ¢ gnigzamate he

sanme sieve. particles and, hence, the speed of dispersibility of the
formulations in water, is affected by the quantity of
, water used in the processes of preparation of the

10 formulations - see Examples 7 to 11 and Figures 1 to 5.

The following effects have also been noted:

(v) The use of an anionic surfactant in the process
15 for the preparation of the formulations aids the
solidification of the formulations.

(vi) The shape of the precipitated particles of
) active ingredient (e.g. triazamate) is dependent upon the
20 nature of non-ionic surfactant used.

(vii) When the water dispersed formulations are used
in the treatment of pests, the effect against pests is
comparable to equivalent emulsion concentrates and/or

25 suspension concentrates of the active ingredients.



- 18 - TABLE 2

VEEI GHT % ADDED EXAMPLE Triazamate Hoe MORVET  PHOS- WATER
UREA 5 \ ———_34004 D425 PHORI C

ACI D l/”{ 24. 0 4.0 0.5 .30 545

4 14.0 IW ” 3.0 54.5 | THIS SHEED HAS BEEN
14.0 18.0 10 0 ¢ 54.5 REPIIXEED

15.0 13.0 3.0 ° 545 10 C3 g 286
- 0.5 3. 0 54.5 EXAVPLE 7 15 By processes

anal ogous to those descri bed above, - yariLous fornul ati ons were prepared
using the foll ow ng I ngredi ents:

10

15

20

25

30

CLAIMS

1. A water dispersible solid formulation comprising:

an active ingredient;

a surfactant of a non-ionic type;

a surfactant of an anionic type; and

at least 30 wt% of urea.
2. A formulation as claimed in Claim 1, wherein said
urea is complexed with said surfactant of non-ionic type.

3. A formulation as claimed in Claim 1 or Claim 2,
including at least 50 wt% of urea.

4. A formulation as claimed in any preceding claim,
including 10-40 wt% of said surfactant of non-ionic type.

5. A formulation as claimed in any preceding claim,
including 4-30 wt% of said surfactant of anionic type.

6. A formulation as claimed in any preceding claim,
including 10-40 wt% of said active ingredient.

7. A process of preparing a water dispersible solid
formulation according to any of Claims 1 to 6, the process
comprising mixing together an active ingredient, a
surfactant of a non-ionic type, a surfactant of an anionic
type and at least 30 wt$% of urea and allowing the mixture

_ to solidify.

8.. A process as claimed in Claim 7, including the steps
of melting said active ingredient and subsequently
allowing said active ingredient to precipitate.

This Sheet Ha

.



i ght % added 20 Tri azamat e

| ngr edi ent Ve
14.0 PEG 4 14 0 Morwet D425

13.0 10 Ur ea

bal ance up to 100 [ ! JWMK be appreC|ated that, in this
exanpl e, the vei gh trlazanate PEG 400

added to the various fornul ati®ong remains const ant, but THIS §
- 19 - t he wei ght percent of water added in t he pro ess|R£PUKED
varied, with urea making up the bal ance.

- 28 -

9. A process as claimed in Claim 7 or Claim 8, wherein
the process is carried out in the presence of a minor
amount of water.

5 10. A water dispersible solid formulation when prepared
by a process as claimed in any of Claims 7 to 9.

11. A method of delivering an active ingredient to a

locus, the method comprising applying to the locus an
10 aqueous dispersion of a water dispersible' solid

formulation as claimed in any of Claims 1 to 6 or 10.

12. Use of a water dispersible solid formulation as
claimed in any of Claims 1 to 6 or 10 for the preparation

15 of an aqueous dispersion for delivering an active
ingredient to a locus.

13. A water dispersible solid formulation, a process for
preparing a water dispersible solid formulation, a method

20 of delivering an active ingredient to a locus and the use
of a water dispersible solid formulation each being
substantially as hereinbefore described, with reference to
the Examples.

eet Has Been- Replaced
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EXAMPLE 8 5 By processes anal ogous to those described above,

various fornul ati ons were prepared using the follow ng I ngredi ents:

10. | ngr edi ent Wi ght % added

Trjazamat e 14.0 Genapol C100 14.0
Mor wet D425 13.0 Phosphoric acid 0.5
15 Wat er 0- 6.0 Lrea

bal ance up to 100 As in Exanple 7, the wei ghf THt§ SHBET ¢fASWBEEN
added is vari ed, with-urea making up the bal ance. 20 ¢ EKHNBEED9

By processes anal ogous to those descri bed above, var i ous—fornutatt+ons
were prepared using the foll ow ng 25 I ngredi ents:

.
9 . b
o‘
- g -
: g -
8} 999 3*=
u T 9 m o <
3 “ <t - O W i I
w 10
c Y -«
g S ;
o o
o o W 4
L O ¥ o ¢t
= w zZ 0 ®©
c - O L P o
] N U 0o o ¢ o
< a0 = = D 1=

Water content (wtZ formulation)

50 ¥ size
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.1 Effect of water content with PEG 400/Mor.D425 on AZTEC barticle size
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Wi ght % added
Arkopal N110 P

Tri azamat e 14.0
14.0 Mo t D425 13.0 5 YL
- - THIS SHEET HASBEEN

0to 4.0 Phosphoric acid 0.5

bal ance up to 100 - As in Exanple 7, the meight‘BELgég%___;umua;
added is 10 varied, with urea making up the bal ance. MPLE 10
By processes anal ogous to those described above, 15 various formul ations

were prepared using the follow ng i ngredi ents:
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| Rgr edi ent Wi ght % added Tri azamat e

14.0 20 Genapol C100 14.0 Nansa HS 85
13.0 Phosphori c acid 0. 25 Aat-et
0°to 3.0 Ur ea bal ance |upHIB SHiGH HAS BEEN
As in Exanple 7, the weight percent of water added is var iREGLAGHD: h
urea maki ng up the bal ance. - 2
- EXAMPLE 11
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By “pr ocesses anal ogous to those descri bed above, various formnul ations

were prepared using the foll ow ng 5 i ngredi ents:
| ngr edi ent Wi ght % added Triazamat e
14.0 Hoe S4004 14.0 10 C
13.0 Mal ei ¢ acid 0.2 THlS%&%&%\g LSBEEN
1.0 Wat er 0- 2.0 : J
bal ance up to 100 15 As in Exanple 7, the wei ght percent of water
added is ° varied, with urea making up the balance. (It should be
noted that Defoaner SF itself includes 93% water). 20 EXAMPLE 12 -
Dispersibility of the Formulations in Water Dispersibility of
the formul ati ons of Exanples 1 to -11 and Conparative Exanples ClL to C3-
was exam ned in a sinple procedure which involved the addition of 100 m of
25 distilled water to 1.00 g of the fornulations in a 250 n beaker
foll owed by occasional gentle swirling. No parti cul ar carg was t aken
with the form 8e.g. coarse or 9‘8 -
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unl ess
_22_

firme, in which the fornulations were agded to the water,

otherwi se stated. 30
Details concerning the dispersibility-of the

Tabl e 3 bel ow.

EXAMPLE NO. Dl SPERSI BI LI TY
Lunps up to 8mmin size

conpl etely

2 Lunps up to 8mmin size

di spersed conpletely

m nut es _
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3 Granules up to 1lmmin sjze,

di spersed conpletely
m nut es

di spersed conpl.etely
seconds

di spersed conpletely
seconds

di spersed conpletely
10 7
di spersed in circa 3
pr epar ed

wat er

4

5

within 1.5
Granul es up to1 SHEETI HAS BEEN
'SPl RCED
| 1om i srre—

C?anules up to
within 45 to 60
Granules up to 1nmin size
wi thin 45 seconds
Lunps up to 8mmin size
m nut es when

ARSIBALCT eater than 2.5%

- 23 -
SOLID FORMULATION

A water dispersible solid formulation comprising an
active ingredient,

a surfactant of non-ionic type; a

surfactant of anionic type and at least 30 wt% of urea is
disclosed. A process of preparing the formulation and the

use of the formulation for delivering an active

10 ingredient,

for example a pesticide or plant growth

regulant to an agricultural or hortlcultural locus are

also descrlbed



EXAMBLE NO: ' Dl SPERSI BI LI TY
Lurrps up to 8mmin size -
‘conpletely in

pr epar ed using greater

9 Lunps up to 8mmin size

di spersed in less than 5 _ o

prepar ed _ _ '~ 29 -using greater than

wat er 10 ' ' '

di spersed in | ess than 11

pr epar ed ' Ans-mlﬁd:@g greater than 2.5% 2{) O
wat er 11 ©  Lunps up to 8nmin si %%

di spersed in |ess than 8 ' m nukes 5
pr epar ed : _ '~ SOLID Fonum;&gmater than 1. 0%

water 5 ' c1 | Lunps up to 8mmin size UJ'F'Z?
dlspersed only partlally wi thin 60
mnutes S A waterCXispersible solMpSob‘ﬁqutLat&mﬁ Idbmlzzislng an

21' ﬁu?ce)ts di spergeeive ingredient, a surfactant o OISt M %

surfactant of anionic type and at least 30 wt% of urea is
disclosed. A process of preparing the formulation and the
use of the formulation for delivering an active

.10 ingredient, for example a pesticide or plant growth
regulant to an agricultural or horticultural locus are
also described.



'C3. . " Granul es up to lmmin size

t ook >20 ninutes for
- 24 - EXAMPLE 13 - Particle Size AnaIyS|s of the ForgaHg
A particle size analysis of the fornulations of 5 Exanples R ;
Conpar ati ve Exanple C3 was carried out using a Synpatec ;

diffraction instrunent operated according to the nmaker' |nsﬂAu
Al nmeasurements were carried out using,sas neasuring 10 nedi
wat er that had been pre-saturated with triazamate at the
tenperature and then filtered through a 0.2 [err]mcelluldse ni

pwgqb

I ons.

menbrane prior to use. Details concerning the average
triazamate partlcleu15 size for Exanples 3 to 6 and Conparative Exanple -
C3 are N
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particle size/[err]m

provided in Table 4 bel ow.
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EXAMPLE NO

5
5 _ :
Exanples 7 to

4
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- 25 - R ' Exanpl e , : Fi gure No.

s : - see Figure 1 - ' 8 - ME!\kSeﬁ*EET
Figure 2 9 see Figure 3 REPLAGE '
10 ... see Figure 4. 11
Figure 5 The graphs of Figures 1 to 5 were gener
graphi cs software package sold under the Trade Mark "T- 10
was available on a Sperry Type 3126-003¢¥r ade Mar k) conpiit
curves shown are "best fits". In each of Figures
curves are shown which represent maxi numparticle size of the small est
50% and 15. 90% of particles respectively. - The follow ng points
may be concl uded fromthe - 'Exanpl es di scussed above; 2 (1)
The speed of dispgrsibility of the formulations i nwat e® i s i ncreased
when an anionic rfactant (e.g. Mor wet D425 Dr PhEny sUl phopat e Ca)
is used inthe ® fornulations - ConpareyExanfl & P afd & § t'H Exanpl es
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and Cz; and'conpare Exanples 3 to 6 with Exanple C3. 25 (1) The

speed of dispersibility of the fornul ations in water is increased the
~greater the anmount of anionic -  surfactant used in the fqrmit T~ SHEET
Conpare Exanples 3 to 6 which show the effect of incre sﬁggf@#§ﬂ§ﬁ£§ﬂ§ -
of 30 ani oni ¢ surfactant (Mdrwet D425) in the fornulations|
- 26 - (iii) The average size of active ingredieng {e2d SEP 1996
triazamate) particles in the dispersed f&f¥ulations _ decf epses as the
amount of anionic surfactant in the formul ati ons i ncreapes—= Conpar e
Exanples 3 to 6. 5 (iv) The fineness of the precipitated
triazamate particles and, hence, the speed of dispersibility of the
formulations in water, is affected by the quantity of water used in -
the processes of preparation of the 10 fornulations - see Exanples 7 to 11
and Figures 1 to 5. _ The follow ng effects have al so been not ed:
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(v) The use of an anionic surfactant in the prdcess 15 for. the

preparation of the fornulations aids the sol idifi cpat] ET
formul ati ons. ; (vi) The shape of the precipitated Hﬁ%ﬁﬁ@ﬁﬁgmfﬁHE
active ingredient (e.g. triazamate) i s dependent upon the 20} pature of
non-ioni c surfactant used. (vii) Wen the water i $pez 4eSEP 1996
formul ati ons are used in the treatgpnt of pests, the effle¢t against

pests is . conpar abl e to equival ent erul si on .concentr at es lanmd’or 25
'suspensi on concentrates of the active ingredients. -27- 1 —

A wat er dispersible solid fornulation conprising: triazamate having an
average particle size by volunme of less than 25 [err]m a surfactant of a.
non-ionic type; a surfactant of an anionic type; and at |east 30 w % of

urea. - 2. A formulation as claimed in Caim1, wherein said urea is
conpl exed wi thgsaid surfactant of.non-ionic type. v :
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=
et b

-3, A forwW,m Caim1l or @deg | ea
wt % of urea ormul ati on as cl ai med pr ecedi

[ ncI udi ng 10- 40 m act ant of non- |on| cC type. - Srfh—mn e e
formul ation as “ﬁ“ ecedi ng claim including 4-3 Ome& of #SE1 BHEET
surfactant of a .+ A fdfmulation as clained i@ ar:y

preceding claim i ncI ud| ng 10- 40 wt % of said active ingredignt

process of 1prepaurwaﬁralsw&sresféhﬁ@&&rﬁﬂ&i&.&%ﬁr&ﬁa@rrml ation cccorQﬂ*ng o any
of claims 1,to 6, the process conpyrising mXxing a Hten—state

of vol atil gl%aamedvaamgram@weraaﬁpmxmbyg\f@meﬁf lea-ﬁ aa%émr ctant of a

non-ionic ta)gaﬁ‘actg{ﬁ@flgog.@uéfﬁ@t ant of an anionic type and atr—teast—S0—W9s
of urea and alrlovmn that mxture . to solidify. 8. A process of :

preparing P 9%?“510 a%‘%‘ib‘BF@tHI’eeag%l id fornul ati on according to any of

clains 1 tatkastt3hevipy efagss conpri sing mi xi ng together an active ingredient,

a non-ionic surfactant, an anionic surfactant, wherein at |east one of the

active ingredient and the surfactants is in a liquid state, and at |east 30
wt % of ur ed. and Aafokmulation adelaimedtiniClain1,Seldreinfsyid ureis complexed witssidis

clalrredln uding the steps of nelting said active

I ngr edi ent lzgf %}lﬁég&ﬂ%ﬁﬁ@ﬁél | ow ng said active ingredient to precipitate..

10. A process as clained in clains 7, 8 or claim9, wherein the process

I's carriedzout A formulation as claimed in Claim 1 or Claim 2, including at least 50 wt% of

urca.

4. A formulation as claimed in any preceding claim, including 10-40 wt% of said
surfactant of non-ionic type. '

5. A formulation as claimed in any preceding claim, including 4-30 wt% of said
surfactant of anionic type. '

6. A formulation as claimed in any preceding claim, including 10-40 wt% of said
active ingredient.

7. A process of preparing a water dispersible solid formulation accbrding to any of
claims 1 to 6, the process comprising mixing together in a molten state of volatile liquid
carrier, an active ingredient and a surfactant of a non-ionic type, adding a surfactant of an
anionic type.and at least 30 wi% of urea and allowing that mixture to solfdify.

8. A process of preparing the water dispersible solid formulation according to any
of claims 1 to 6, the process com;irising‘ mixing together an active ingredient, a non-ionic
surfactant, an anionic surfactant, wherein at least one of the active ingredient' and the
surfactants is in a liquid state, and at least 30 wt% of urea and allowing the mixture to
s\glidiny

9. A process as claimed in Claim 7 or 8, includin-g the steps of melting said active
ingredient and subsequently allowing said active ingredient to precipitate.

10. A process as claimed in claims 7, 8 or claim 9, wherein the process is carried out
in the presence of less than 10 wt% of water.



% of water. - -28-

Iatlon when prepared py—a—pProTES
A nethod of deli a&MGEMEﬂitm

clainmed in any of 7 to 10. T2.

i.ngredient to a | ﬁ!ﬂ"ﬂﬂ m,mrm |ng appl ying to the frocos—an
aqueous di sper siion = ,ﬁrm € solid formul atiof ds chagmio!%&
any of Clains 1'to 6 or $13*  Use of a wat er di spersi|blje 'soli1d
formul ation as clalnedln any of Claims 1 to 6 or 11 for tHe eparati on of

o 202001 SRR e b ool Vi Y54 s Bl G

*i'n the presence of | ess than
11. A water dispe |

ek

any of Claims 7 to 10.

12. A method of delivering an active ingredient to a locus, the method comprising
applying to the locus an aqueous dispersion of a water dispersible solid formulation as
claimed in any of Claims 1 to 6 or 11.

13 Use of a water dispersible solid formulation as claimed in any of Claims 1 to 6 or
11 for the preparation of an aqueous dlspers1on for dellvenng an active ingredient to a

locuse.



