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-continued 
STABIUZEB AQUEOUS FORMULATIONS OF II 

SULFON&’LUREA S+4LTS xl.. 
o N 

This is a continuation of application Ser. No. 581,118 o2eN4NQZ 
filed Feb. 24, 1984, which, in turn, is a nuation-in-

4 N 
part of application Ser. No. 482,02, sled Apr. 40993, 

both now abandoned, 
10 

BACKGROUND OF TM INVENTION The concentration of the carboxylic or inorganic acid 

This invention relates to stabilized aqueous composi salt or salts in the composition is between 3% and the 
salt saturation limit of the aqueous solution. The values 

tkms consisting essentially of a sulfonylurea or its agri- jbr t1le 
substituents are as follows-

culturally suitable salt with an effective amount of a salt 

ofacarboxylic or an inorgamic acid, or with mixtures of 

such carboxylic or inorganic acid salts, provided that R2?MR4

the solubility of carboxylic or inorganic acid salts at5 

C. and apIof about f,-101s greater thanor equal to 3% 
20 

CR2� 
and further provided that the pH of a 0.1 molar solution 

of the carboxylic or inorganic acid salt is between 6 and 

10. 
Sulfonylureas, are known in the literature. For in-

stance, U.S. Pat. Nos. 4,127,405 and 4,169,719 teach 25 

herbicidal sulfonylureas. The aqueous suspension for - 5 R5 

mulations of these herbicides are stabilized by the tech. 
Ri is H or CH; 

nique of the instant invention. R2 is F, Cl, &, CI-C-4 alkyl, SQiNRRi, S(0)R5, 
The above-mentioned patents and others disclose 30 S02NCH3(OCH3), CO2R, oso2i. ORB, NO2, 

suitbaylureas which are highly effective as herbicides, 

There is however, a need to store agriculturally suitable 
N�N N N N 

formulations of such suifonylureas for long pedodsof
Maintaining the stability

 JN or 
time after they are produced. 35 0 
of formulations of such herbicides is extremely impor-

tant since an unstable formulation will be considerably 

less effective when utilized, That is to say, the active 

Ingredient must be maintained intact in the formulation 
40 

if herbicidal effect is to be maximized. 
According to the instant mventton, a formulation has R.3 is H, F, Cl, Br, CH3, OCH3 or CF; 

been discovered, described below, which serves to R4 is Cl, NO2 or CO2Ri0 

maintain the stability of sulfonylurea herbicides, R5is Cl, &, SOZN16R7, S(0)Rio or CO2R1o; 
43 Ro and R-, are independently Ci-C3 alkyl; 

SUMMARY OF THE INVENTION Rs is CL-Cl alkyl or CL-Cl alkyl substituted by 1-5 

This invention relates to a stabilized aqueous suspen 
atoms of F, Cl or Br; 

RIJ is CI-C4 alkY4 CH2CK20CH3, CH2CH2CI Or 
sion composition consisting essentially of a compound 

. C142CH=CH2; 
.�of Formula I or its agriculturally suitable of FormUla. U 5o Rio is C -C1 alkyl; 

with an effective amount of a salt of a carboxylic or an Rii is Cj-C4 alkyl, CH2CHC14I, CH2CCH, or 

inorganic acid, or with mixtures of such carboxylic or CI-C3 alkyl substituted with 1.-5 atoms of F, Cl or Br; 

inorganic acid salts, provided that the solubility of can- n is 0 or 24 

boxylicorinorganic acid salts at5° C. and atpH6-lOis 
55

 

Z IS CB or N; 
X is CH3, OCHI, Cl or OCHP2; 

greater than or equal 3% and further provided that the Y is CH3, OCHa, CH(OCHI)2, OCHF2 or 
pH of a 0.1 molar aqueous solution of the carboxylic or 

inorganic acid salt is between 6 and 10. All parts are by 

weight unless otherwise indicated. 
60 -CH 

x I 
\ 
0 

RZ02NIICOr.(0 
Zr and 

M+rn is agriculturally suitable cation 65 an 
RI 

N_< provided that when X is CltbenZis CH and? is 
OCH3 or OCF2H. 
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Thc compositions of this invention may contain more (12) CompositIons of the Pre erred .2 wherein the salt 

than one compound of Formula I or more than one or a1tS are selected from Ci-C3 carbozyhc acid s. and 

compound of Formula IL In addition, the compositions inorganic acid salts. 
� amy contain compounds of both Formula I and For- (13) C apositlons of the Preferred 3 wherein the salt 

mulfl, simultaneously. The compositions of this Inven- 5 Oi Ulu  selected from C1-C3 carboxyhe acids SUu 

tion may also optionally contain other herbicides. inorganic, acid salts 
a  

4/or .(14) Compositions  of the Preferred 4wherein the salt 
Preferred for reasons of their greater stability ar 

or salts are selected fronj Cj-C3 carboxyllo acids and their more favorable physical properties are. 
inorpnic add salts. � (1) Compositions of the Generic Scope consisting of 

10 C preferred for reasons of their greatest 
a compound of Formula I or a compound of Formula u stability and/or greatest utility are compositions con-
wherein if is an anunonium, substituted �ammoWum, or taming compounds of Formula U selected from the 

� alicall metal ion and the counter ton of the carboxylic or agriculturafly suitable salts of:. 
� lnorgamc acid salt is animmomum, substituted ammo.24((4chloro6-methoxypyimidln.2.yOanhinOCsrbOflYi 

� mum or alkali metal Wn.
� is ]arnlnosulfonyl]bexinoic acid, ethyl ester; 

� (2) Compositions of the Preferred I wherein 244.methoxy.6tiiethyl1,3,54riazln-2-yl)aln1flOCar-
� 

� bonylamhiosu1fonyl3benzoic acid, methyl ester; 

H �� R �?CO2�a 
2*(4ethylpyrI1nidmne2-y1)aminocathOuyl R2  jantinosuifonyllbenzoic acid, methyl ester; 

� 

� R IS � 
or 

� 20 2.chioro-N-[(4.methoay.6-methyl-i35-triaaiuZ-. 
CH2� � 

yl)aminocarbouyljbenzeuesulfouamidc; 
24((4,6..cimetboxypyrimidin.y1)am$nocarboflyl-

31(4methony.6methy1-1,3,5-triazin-2.yl)anthtocar-

� 
S 

)aminosulfonylmethyljbenzoic acid, methyl ester; 

� 
-;J� �� 

� 25 bonyI)aminosuifonyl.2*thiopheueoaxboZylic acid 
� methyl ester; 

� N.[(4,6�dirnethyLpyd1fl4-yl)anocarbonylI4. 
� 

� S CO2R.1C hydroxybenzeneszzlfonamlde, ethanesulfonate; 
� S � 

� and compositions containing carboxylic or inorganic 4 i ._�. � 

� Ri s H; 
� 30 acid salts selected from: 

R2. is Cl, CH3, S02N(CH)., S(0)Rs, CO2R9, dlaxnmonium hydrogen phosphate: - 

� OSQzRjo, ORi; or NO2; � � 
� ammonium acetate....-

R3
cetate:-R3

 is H, Cl, CI3, OCH3 or CP3;� � lithin acetate � 

� � � Rs is C1-C3 alkyl, CF3, CP2H or CF2CFHi � socliuni acetate: 
R9 is C1-C4 alkyl; and� 35 potassium acetate; or 
R11is C1C4 alkyl, CF, CFrH or CFSCFSIL � sodium thibOYMaw, 

� (3) Compositions of the Preferred 2 wherein the cam. and compositions containing: 
� pound is an agriculturally suitable salt of Formula. IL � the aminOnlOm salt of 2-chloro.N-[(4-rnethoxy.6’ 

(4) Compositions of the Preferred .3 wherein the cat- � methy1.1,3,5-triazln-2-y1) � antinocarbonyljbeuzenesui-
loti of the compound of Formula .11 and the cation &the 40 fonamide and diamn*oniuin hydrogen phosphate. 

carboxylic or morgamc acid salt are identical.’DETAILED DESCRIPTION OF THE 
� � 

� (5) Compositions of the Genetic Scope wherein the � � �INVENTION  � � � 

� concentration of the carboxylic or inorganic acid salt or � �

 readily 
, 

�dispersible
 

� 

� salts Is greater than 1O%and less than 40% or the salt � 

� �� saturation  limit of the solution � 45 concentrated liquid suspensions of compounds f For 

� .. � � � 

� anita I or their agriculturally suitable salts of Formula II 
- � � (6) ..ompos:tions or  the rererrec i wherein the  con- � �. �� � � � � �� � S 

’ ’. � 

� U r inorganic acid salt or aqueous salt SOn4iOfls. .qrnpoUn 0 Formula � are 
cen a o ceuseful herbicides and their preparation Is known m the 

�salts  isgreater t 100/c and ass than ..o or C 5 art. See, for example, U.S. Pat.. Nos. :4,127,405 and 
�saturation  limit of the $ciUUon � � �50. 4,169,719. Agriculturally suitable salts of Formula II are 

� (7) Compositions of the refered 2 wherein the Con- 
� also useful herbicides an. can be prepared by a number 

� ceutration of the carboxylic or inorganic acid: salt � or 01’ ways known to the art. For example, metal salts can 
� � 

S

 

salts isgreater.than 10% and less than 40% or the sait.be  debyg the compounds ofPormula.Iwith 
� saturation limit of the solution,. a solution of an alkali metal salt having a sufficiently 

(8) Composition of the Preferred 3 wherein the con- 55 basic anion (e.g., hydroxide, alkoxide carbonate or by. � centrationof the carboxylic or inorganic acid salt or ciride). Ammonium and substituted ammonium salts can 
� � 

� salts is greater than 10% and less than 40% or the salt be made by similar techniques. S 

� S S 
� saturation limit of the solution. S S .8 alts of Fonmita II can also be prepared by exchange 

(9) Compositions of the Preferred 4 wherein the Con- of one cation for another. Cationic exchange cati be 
ceatration of the cabozylic or inorganic acid Salt or salts 60 effected by direct treatment of an aqueous solution of a 

� is greater than 10% and less than 409o’  of the salt saturn- salt of Formula U (eg.. alkali metal or ammonium salt) 
� tion limit of the solution. � with a solution containing the cation to be exchanged.. 

(10) Compositions of the Generic Scope wherein the This method Is most effective when the desired salt 
salt or salts are selected from Cj-C3 carboxyho acids containing the exchanged cation Is Insoluble in water 
and inorganic acid salts 65 and can be separated by flitration. 

� 

� (11) Compositions of the Preferred 1 wherein the salt � Exchange may also be effected by passing an aqueous 
or salts are selected from Cj-C3 carboxylic acids and solution of a salt of Formula U (e.g.. an alkali metal or 

� inorganic acid salts. � S 
� ammonium salt) through a coizzain packed with a cation 

5 
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eichange ream containing the cation to be exchanged. Utilizing this principle, one may prepare these composi-
� In this method. the cationof the resin is exchanged for tions of the salts of Formula II directly from the coaju-

� thstäftheo  "It and the deslredproductiseluted gate acids of Formula L if a higher or tower pH is 
from the column. This method is particularly useful desired, a small amount of acid or base can be added to 
when the desired salt, is waterso1ubIe 5 the formulation. For example, with diammonium by-

Liquid concentrates are desirable because of the ease drogen phosphate, the pH can be lowered by addition 
with which they can be measured, poured, handled or of phosphoric acid or ammonium dihydrogait phos-
diluted in preparing aqueous slurries for spraying. Some pizate. The pH may be raised with ammonluin hydrox-
ofthe compounds of Formula I and salts of Formula Ii ide. The base or acid may have the same anion or cation 
do not have high solubility In water or other ineapen- 10 as the salt but this is not a requirement 
sive solvents and moreover they are chemically mists- The formulations of this invention contain about Ito 
his over long periods of time in many of these solvents. 50010 (preferably 10 to 40%) of the compounds of For-
When dissolved in water alone, either partially. or C0fl2 mula I or the salts of Formula B suspended in an aqua-
pletely, hydrolysis and/Or crystal growth can occur in otis solution which contains from 3% to the salt saturn-. 
storage so that stable solutions or suspensions CaiOt be 15 tion amounts of an agriculturally suitable salt eta car

-formulated. � �� boxylió or an inorganic acid or mixtures thereof as de-
( 

It hasbeen found that stabilized aqueous SUspeUSlOflS scribed aboVe Preferred concentrations of these car 
� ’ . 

ofcompounds of Formula I or salts of Formula ii bozylic or inorganic acid salts are in the range of about 
be prepared when the aqueous suspending medium 1040% in the aqueous phase- The formulation may also 
cotitains ammonium, substituted aimnonium or  alkali 20 contain about 0.1% to 2096 of surfacitants. Higher ratios 

� / 

metal salts of a carboxylic acid or an ifloX5fliG &imd *r 
� / 

mixtures of such salts provided that the salability, of 
of surfactant to active ingredient are sometimes desir-
able and can be achieved by mcorporatlon into the 

� � � . 

V those wits atpH6-loisgreaterthan or equal to3%at’formulationorby tank mlulng. 
5’ C and further provided that the pH of a 01 molar Among the surfactauts used in these compositions are 
aqueous solution of the carboxylic or morgamo acid Salt 25 common wetting and dispersing agents such as tome-
is between .6 and 10.� . � � thylnonyl polyethylene glycol ether, sodium alkylnaph-
The stabilization which is achieved with thCS COinS thalinesulfonates, sodium alkyibenzenesulfonates,  so. 

positions, is evident in several ways First, the chemical diUUX di Su1fosuccin1e, sodium dodecyl sulfate, the 
� stability of the compounds of formula I or the salts of aminoniurn and sodium salts of lignosulfonic acid and �. 

� � 

Formula U in an aqueous suspension is markedly: 30 formaldehyde condensates of napbtltalenesulfonic acid. � proved which allows formulation of such a suspension More specific examples are sodium ligithisulfonate and � that is relatively stable In storage. Second, 0175ts1 ainmonium lignlnsulfonate. � growth of active Ingredient is reduced and a controlled � Optionally, the formulations may also contain about � � � degree of flocculation is imparted to 

the, particles of 0.01-5.09.1 of thickening or ’suspending agents such as � active 
herbicide which prevents  formation of a hard-to- 35 sodium carboxyinethyl cellulose, polysaccharide gums, resuspend cake during storage, Third, the density of the natural end refined sinectite type clays and synthetic � � suspending medium may be up to .30% higher than that � � � of water which reduces the settling tendency Of the. The compositions of this invention may contain more suspended particles. Fourth, the dissolved salts act 

as an than one compound of Formula I or more than one antifreeze which maintains the fluidity of the coznposz- 40 compound of Formula Ii In addition, the compositions � � tions at temperatures down to �60 C� and below.may contain compounds of both Formula I and For.-� � Mother advantage Of these compositions ISthat,,mula II, simultaneously. The compositions of this inven-� � . . � although the compounds of Formula I and the salts of . tion may also optionally contain other herbicides. The formula U are relatively insoluble in the suspending following herbicides are examples of materials which medium, when diluted with water in the spray tank they 45 may particularly ticularly useful in such combinations quickly and completely dissolve at the more dilute. � . spray concentrations, provided the 

pRof the spray . �. .�� solution is about 7.0 or .ve. � . . �. Common Name . Chemlcl Name �. - The salts which are preferred in the aqueous medium - - � are ammonium, substituted ammonium or alkali metal 50 aad � � � salts of a’ carboxylic or an inorganic acid which are alacbior 2çhior$.dietIiyi-N.(mCiboxy-� a � � + C. The � � � soIue 

in war at ...,o or more . . � tbyl)acetanfllde concentration range Is from 3% to the saturation point : � at $’ C. The preferted salts of the invention will further � � Possess a pH between 6 and 10 for aG. 1 molar aqueous 55 AIdS ammonium aulfamete � solutton Examples of these saltS are diarnitonium by � t.� ’� � . � � � lithiumdrogen phosphate, ammonium acetate, um acetate, aam methyl suilyicarbanute atimone 2.ubloto4( y � ul-isopropy � � . sodium thiocyanaw sodium acetate, potassium I acetate, .a-uiarinc batten’ 4-eblorO-2.butyiiyl m.oloroo5rbanllate � � . or compatible mixtures of these. Dinusmoniuni hydro. � heunlin . N.buty1.N.ethyl-.a.a-tiifhIoT*Z � . � � gnu phosphate and sodium acetate are preferred for 60 . do-.to1wdine compositions containing the anisnonium and sodium 

bmi$UIidC salts, respectively, of the salts of Formula II. The useful,.. � ban esulfonnalde PH range of these compositions is 6-10 although 7-is. beedpram � 3ethyt*(lthyISthyO-N-� preferred. In most cases, the salts described above will . (henr1methy0beazainde � automatically produce a formulation with the desired 65 benzoylprop � 14.benoyl.3,4ulteblorOp enoy)- DL. pH. The anion of the carboxylic or inorganic acid saltftox =ethyl s.ti.*.cioimioopuessys may act as an acid acceptor and generate, in smi ’the a1t � . . � . at’ Formula 11 from tt corresponding conjugate acid. � bromacli � . 5.brow-3.c-butyI4rnethyIuacil 
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-continued - -continued  

C==n Name Cical Name Commce Name Cbemfcal Name 

3thrcm-bzcuirile - oeterfl 4-methy1-3-

butecdor Nethy2O-Z?6- 5 
tolyl)uree 

dlyiacetaeilide fhsarodifen -ejtropbeny1 $fluctO-2-eitt 

butem 22inssthy1-N4I-methy1ethyl)-N- -tC1yI ether 

plieeymethyDpropaeamide f1tiridcai 1.thy1-3-puyI-[3<tTifluOr 
11pY1 

dlazoI-2-34hydrexy4-methYI-2 samine ethyl hydres (Inecerbonyl)phs-

imidazolidieoiie 
10 

Phonate 

butxalin 11-methy1ethyI’-N-(l.rnethyl- glyphesate N-(phoshmyl)1ycinc sed agni-

propyIZbszenamiee cuItU5l1y stistable talta thereof 

acody& acid hydntydteiethyiarsina e4de ham–luratc potassium heafluoroarsenste 

casbetamide D-N* thy arbenflat (es) hexazinow 3.ycIohexy1-(dimethylenthio)-1-

CDAA N�NUy2.ch1eraacet3mi4e l6az2,4(lH,3H)-

CDC -c1orollyl dthyldithiocahasnate dione 

cideiramben 3-amiea-254ehlor0beozoic add is loxynil 4-bydroxy-35-dllOdoben05sitrile 

cWorbrom=a 3beomo-3-thlorophenyl)-1-methozy- Isapropathi 2,dIn-N,N-dipropy1cumidlflc 

l-methyiuraa kartutilaW tart-butylcarbamic acid ester with 3-

cb1oroxurort 34p-elsloropbenoxy)phenyij-14- (.hydroxyphexiyl)-1,1-dimethylurea 

dthyiurea lenscil 3-eyclohexyl-6,7-hydo-IH.cyelo-

chlorprojthsm isopropyl m-chlorocaabuniiate pentapdide-24(3E,5}dione 

cisanilide us-2 methyl-N-phenyl.l-pyrroli- 20 linuron 3(34-dfchIowphessyI)-lmethoxY-1-
dinecarboxeedde methylurea 

CMA calcium methanearsonate MAA mnearsonie acid 

% cyasxaæne 24b1oxo4(ethybunino)s-t!azin. MAMA menoansntmium methanearsouate 

2-yIamincj-2methy4ropkdXnic MCFA t(4-toyxy1am1c add 

cycloate Sethy1 N-ethylthoeydohexanacar- MCPB 4[(4oly1)oxybutyric acid 

bamte25 fnecoprop 24(4oro2-to1yI)oxy1propionic 
cyclarun 3-evclooctyl4,I-dbuethylurat acid 

perquaz Ithyl-4.pbenylpyridinlum mefluldide N.[(limethyl-5-(trif1uoro-

cyprazhse 2-r(cyclopropylamino)-6-4so- methysuu1pbnyl1 

propyamino).-triazine actamsde 

cyprezole N.(5.(2-cidoro-I,1tbylethyl)- methuipropuliu N.(2-methyI.2.propenyU*2,6.duidtro 
l,3,4-thdiazoI-2-yI1cyc1oproane- 30 
earboasmide amide 

cypromid 3’,4’-hrccyclopropanecurbox- metham sodium mybiOcarbamate 
ardlide methszole 23phenyI)-4aicthy1-l2,4-

daispon 2,2-dicMot*prçpioni  acid odiazdidlne3,5dlone 

dazomet y&o-3methyi.21-135- metelachior 2oro-N.(2-etkyl-6-ahy1pbcnyl)-N-
thndlazlne.2.thloae (2..methoxy1-mcthy1ethY1)acetamide 

DCPA dimethyl toroterephtbalate 35 metribuzin 4-amino-utyI.3.(melby1thlO)-

datnsetryn 24hropyamiao)-4(methyiurniflQ)- a-ti-Iuzhi-54H)oe 

tho)-s-triana molinare S-ethyl hexahydro-IH-szepine-1-csrbc-

diaflate Soroallyl)dflaopropylthlo thsoate 
serbamare monoIhuron 3bioropbenyii4.methOxy-1-methyl. 

dicaniba 3,-dicli1orc-o-anisle acid urea 

diobiobenil Z64khlorobenzcnitrile 40 amnuron 34chloropheflYl)-1,1-dimethy1urea 

dicblorprop 2-(2,4-dichctapbenosypeepionic acid menuron TCA 3.cb1opbeny1)-1,1-dbuethy1urta 

dicloop 2-[4-(2,4-dithLcrophenoxy)phen3xypr0- maho(tridilorcscetate) 
panoic acid MSMA monosodium methanceasonste 

diathatyi N-chlcroacaryl)-N-(2,6-diethylphem earopamide 2-nspbthoxy)-N,N.diethylprapion-

y0Jycine aiidu 
difensoquat 1,24buhy1.3,5-diphenyl-IR-pyre- 45 naptelam N-1-naphthylphthalemic acid 

zolium ceburon 1.butyl-3.(3,4-didilorophenyt)-1-

diditrimne N4,N4-diethy1-a2-tri–iuoro-3,5- inethyhirea 

dinoseb 
dluene-Z4-dlsmide nitralin 4.(methdany-dinitro-N,2G 
2-buty14,6dithtrophenel diprepylanithie 

dlphenarald NN-dlmethyl2,2-dlpbenyiueetamidc nftroferi 2,4-dichloropltenyl -ti–trophen4 

diprcpetryn b4th1o)-4,6-biuopr6pylanaio)- ether 
s-triazine aitrefluorfen 2-phioro-1*niirophenoXy)4-(tri. 

diquas 6,7.hydrodlpyrido[l,22,1.cj. duoromcthyl)bcnzeae 
pyrszniedltum ion norat 3-xahydro-47.inetbandndatt-5-y1) 

diuron 3,4.dchlophey1)-I,1disehyL- 1,l-dbuethylurea 

urea iiorflurszan 4loro5-(methylazuino)2-(a,me4ri* 

DMSA disodium methenearsonete fluorotolyl).3(2H)-pyridadnone 

endothall 7-oxnbieyc1oll1heptane2,3-diCai’- 5 cryzafla 3,5itro-N4,N4-4ipropylsti1ni1 

bx$ic acid amide 

erbon oxadWm 2-tcrt-bteyl.4Z4.d1chIora-$-isop-
dichlorcprcpionate pexynyl)-I3,4-oxadinzoIiu.5.. 

ethafluralin N-ethy2thyl-2-propeny1)4,6 one 
dinitro4(trifluoroethyl)beflZen- oxyfluorrbfl 2-cblnro4-(3-edioxy-4-nitrophencixy)-
amine 60 4.(trifluoromethyl)benzene 

atholbmesnte ()-2-eoxy2,3-d1hydro.3,3-dimethyl paraqeat 1,V.dimethyl4,4-bipyridinium ion 

1-beaZomuranyl methsdlfdnaie PBA eblortheted bewZolc acId 

fesiac (23-trichloropltenyl)acetic acid pendimethalia N-(l-ethylpropyl)-3,4-dimethyl.2,6 

fenurn 14-dimethyl-3-phesiylurea dlriitrobenaeriamine 

fenuron TCA 1,1-dimetbyI-3-phcisyiurea mono(trl- poriluidone 1,11-trifluoru-N-2-methy!-4-(phenyl- : 

cisloroacetate) 65 suldanyl)phenyllnsethaneauifonamidc 

tianiprop N-benzoytN43-cbloro-4-fiuorcplienyi)- piclorain 4-mino.3,5,6-trich1oropieo1inic acid 
DL-alanine procyazthe 2-T[4-chloro-6-(cyclopropyiemiuo)-

fluichIralin l,3,5-triazlne2.ylamino1-2-methyl-
puororiethyl)andine popaneidtrlie 
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A preferred technique for the preparation of stabi-
� 

lized compottons of Eotmula U involves suspending a 

OHOC& Now� ____________________________ compoundof Pomula I in water containing surfactants 
ptofluau N4yooprpythY1),a. tntlnoro and thickening or suspendmg agents followed by ann-

� proern* 
Znitro-Nopyl-piolu*4ne 

...isopropy q) Tfl 
S tralization with the desired base such as ammonium or 

, 

sodium hydroxide to a pli of 6.0-100, preferably 
pronsiryn i,4-bls0ropropylainino)4(meel* 70-90, followed by addition of the solid Insolubilizing 

salt to the formulation with agitation. The technique of 
ro-auda 

� 

354 
yObenzflide 

� y adding the isolubwZirg salt Is Important. Itisbest to 
propachlor 2›oWoro-N4so"yhCObuWde 10 add the salt in increments to the neutralized conjugate 

� prop! 3,4-dicp!ousli6e acid in order to develop the precipitate more slowly; 
� propezzse 24Woro46s0sopropy1amlnQ)-5 oierwise, a tacky solld.or gum can form. The resulting 

� 

ppbezn wpropyl oareuIlate suspension is then ooiloid-milled or bead-milled to a 
prasil1aI1n popy1srnfuo).3,$.dinitrO.particle size of 1-20 microns, preferably 24 microns. 

15 for it plwnouyl3S,Srneuty!- The resulting stable aqueous suspension suitable 

pr,t*chlo 2blo-mcthy!.2.prepynyI). use in herbicidal applications. 
� 

secbumetou 
acetanillde 

� N.et1imethoxy-N-(l-methy1pt0pyI)-
� 2hlor.N.[(4-metboxy-6móthyW,3,5-trianiu1.2-methyl  

� � yl)aminocrbonyl3benzeneulfonatnide: 34,20% � ene sodium akylnaphthalenesuJfonateO0% � � inetryn � � shy o)4(methylthlo)j- polysaccharide thickeneriO,05% � TC ’ � chlorocedc add and 

� mageesium aluminum silicate ckeue 0.20% tebnthrnron N.CS(1 l.thmethylethyl) 13 diammomum hydrogen phosphate.1605% � � �: � dlzoI-2-NtlW1urea � ammonium hydroxide solution (2996’ N11): 5.60% � ta � 34e*buSOte4methylutedll � water and Impurities: balance The sodium alkylnaphthalenesulfoxzate was dissolved 

ancie � � � � � in the water with stirring and the sulfonamide was � � 
terbuchylazine 2.buwlmtso)4-chIord-4ethyI. so added in increments and allowed to disperse well. To � � � 

uo)+triazire � � the dispersion was added the ammonium hydroxide to � � *erbutol � � *r.butYll4olYl thYiO form the salt of the sulfonamide. The resulting p11 was 2(terlbno)4-(ethylarniuO)4 7.5. Stirring was continued while the diammonium, hy-rnethyithio)4rIdane � � drogen phosphate was added and allowed to dissolve � tetrafluron 35 (28.5% of solution). The polysaccharide and silicate � � � � S.((4.cldomethyll uyi. 

thickeners were added and the resulting mixture was � � � � � � � � ontezothioatà � ground in asand-inifi to produce particles essentially S(3,3.OSflyl)dl1sdpropy1. under five microns in size. The pu of the composition was 7.8. On accelerated aging at45’C for 3weeks, the � dip ropyl.p-toIuid!ne� � formulation did not settle appreciably and the sus-trinieluron � 1(cWo1ropheay!).Z3,3.iri � � peuded solids remained soft. 

The entire formulation � ulthYii0ute5� . codbeeasilytluidizedbystirthigorshaldflg.NO u ’iM an detectible decomposition of active component occurred � � and esters thereof � � � � while a comparable composition containing no diem-� 2,4P (2,4.dichioropheiioxy)ScGtlo acid 43 nionium hydrogen phosphate. showed 6% relative dc. � and agnculturaily sudable � composition under the same con4ltions.Wts � lad own thereof � 2,4-DB 4Z4dlchIovoDheuOxY)butraiC � EMPL 2 � acid and risuliurally soh. � � � � able asitS and esters thereof � The following example Illustrates an in situ prepara-2,4-DEl’ tx is[2hlorophenoay>. don of a composition of a salt of Formula II from the � � � athyll 1,3.db2’benzothiazotyI> Wte conjugate acid of Formula 1. � � � � � urea � � � � 2.ChlorO-N-((4-methoxy-6-metbyl-1,3,5-trlazüi-2- � � � � cblortoIuin N’.(3.cromethy1pbny1)-N7- � yl)ainccarbonylben2encsulfonamide 33.9% � � � isoproturon � N.(44spyIpheny1).N’N’.di. TIUtC3 � �� � sodium lignifonate: 2.0% 373% disflWiOfliUifl hydrogen phosphate solution: � � � : netexuron wethozypheuyl)’N,N- 64.1% � � � - 1 yIn � The sodium ligninsuhfonate and sifonantide were � � added with stirring to the phosphate solution. The nun-When an added herbicide is water-soluble, the pH of tare then was ground in a sand-mill, to give particles

 of � the resulting composition may need to be adjusted to lie essentially less than five microns. The pH of the compo-� � within the range of 6 to 10. And further, water-soluble sition was 8.25. A sample aged for 2 weeks at 45’ C. � � � � � herbicides may at to replam in part or in tote, the showed 0.47% relative decomposition of active compo-� � � � stabilizing Inorganic and/Or carboxylic acid salts, vent while a composition containing no phosphate � � � � � The methods for making the stabilized compositions 65 showed 6.04A relative decomposition of the seine corn-of this invention are well known and Include ball-mill- poneut. No appreciable settling of the stabilized, aged � � � lng bend-milling, sand-milling, cafloidnufluig andair-composition was seen and it was easily fluidized with � � milling combined with high-speed blending. � agitation. 
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EXAMPLE 3 EXAMPLES 

A stable suspension of the ammonium salt of the sal- 3-[(4-MthoXhYl-1,32Yl)0 

fonyinrea, 24((4Ch1oro-6-methoxypyrimidin-2- bony11aminosiiifOny11.2thkPIILrb0XYhC acid, 

yl)amiriocarboiyllaloaulfouyl]benzOic acid, ethyl 5 methyl ester. 120% 

� ester, was prepared as described in Example 2 using the sodium aikyinaph alen fouate 2.4% 

saxte percentages of ingredients. The pH of the compo. lithium hydroxide-1-120: 1.3% 

sition as 7.95. A sample aged for 2 weeks at 45° C. lithium acetate: 29.2% 

showed a 0,4% relative decomposition of active compo- water and impurities: remainder 

neat while a cniposition without phosphate showed 10 A stable suspension of the Uthium salt of the sulforiyl-

4.0% relative decomposition of the same component. urea was prepared as described in Example 4. The lith. 

Settling of the aged composition was slight and it was iuin acetate concentration in the aqueous phase was 

readily fluidized with agitation. 35%. The pH of the composition was 7.9. A sample 
aged at 45° C. for 3 weeks showed no loss of active 

EXAMPLE 4 15 ingredient while the loss of the same ingredient from a 

24I(4.Metboxy6methyl.1,3,5tiazin-2-yl)aJniflccat composition without lithium acetate aged in the same 

bonyljaminosultbnyllbenzoic acid, methyl ester: manner was over 20% 

21.3% EXAMPLE 9 
sodium llgninsulfonate: 1.11% 
sodium hydroxide (50%): 4.4S% 

20 The ammonium salt of the sulfonamide of Example I 

sodium acetate: 18.111/4a is air-milled to give a product with a particle size essen-

polysaceharide thickener; 0.05% tiaily less than five microns then dispersed with good 
agitation in a mixture of the remaining components of 

water and impurities; balance 
 

With stirring, the sodium ligninsulfonate and the formulation of Example 1. The suspension behavior 

wlfonyl- 
25 and chemical stability are essentially as described in 

hydroxide were dissolved in the water and the s  

urea was added in portions and allowed to react to Example I. 

the water-soluble sodium salt. To the solution was What is claimed is: 

added one-fourth of the sodium acetate and, 5 minutes 1. An aqueous composition having a pH in the range 

later, another one-fourth. The remainder of the sodium 
10 and having improved chemical and suspension 

acetate was added after precipitation of the sulfonylurea 
stability consisting essentially of an agriculturally Suit-
able salt of a carboxylic or an inorganic acid, or mix-

salt was observed to be occurring rapidly, after about 15tures  of such carboxylic or inorganic acid salts, pro-
minutes. The percentage of sodium acetate in the aque- vided that the solubility of carboxylic or inorganic acid 
ous phase was 25.0. The resulting composition was salts at 5° C. and at pH 6-10 is greater than or equal to 
ground in a sandmifl to produce particles essentially 35 % and further provided that the pH of a 0.1 molar 
under five- microns in size. The polysaccharide thick- solution of the carboxylic or inorganic acid salt is be-
ener was added several minutes before completion of twer 6 and 10, and one or more compounds selected 
the milling operation. The pH of the composition was from 
9.03. On aging at 45° C. for 3 weeks, suspended solids 
did not settle and the formulation could be readily fluid- 40 
ized with shaking. No detectable decomposition of ac- x 
tive Ingredient occurred while a composition without 
acetate showed % decomposition over the same ac- II I 
celerated aging period. RSOCJ_< 

Z 

% In the following examples, stable suspensions łfu1fo- N 
-( 

j 
nylureas are prepared as described in Example 4 using 

L rn salts as stabilizers against chemical decomposition and 
to prevent crystal growth; 

wbetehi the cove ntration of the carboxylic or inor-_________________________________ 50 ganic acid salt or salts is between 3% and the salt satura-

 � � $uffonylures - tion limit of the aqueous solution, and (ueuu’sl. Ut - agen) HO) S A H,,j R2 i:MR4 (NaOH) a?etate 55 P. Or aet (20) (30) P.3 � � � 7 sodium (l’OH) thioyanate 60 I (25) i-1 .� � A=2.a(4,6-dimetbylpyrimidin-2-yUaminooarbonyl-aminosulfonyl1benzoic acid, methyl ester, .2.[[(4,6-dimethoxypydmidin-2-yI)amifloCarbOnYl’ 65 }aminosulfouylmethyl]benzoic acid, methyl ester. C.=N[(4,nethylpthriidin.2-y1)amiflocarbOny1)2 

bydroxybenzenesulfonainide, ethanesuIfonate. 
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Deption 

SUSPENSION-TYPE AGROCHEMICAL FORMULATION 

The present invention relates to novel suspension-type agrochemical formulations. More partIcularly, it 

relates to suspension-type agrochemical formulations prepared by dispersing fine particles of a hydrophobic 

5 solid chemical for agricultural use In water or In an aqueous medium, wherein a water-Immiscible solvent In 

which said chemical Is soluble at a high rate (hereinafter sometimes referred to as water-immiscible solvent) 

and a surfactant are used In the preparation of the dispersion. 
In preparing suspension-type agrochemical formulations hitherto, it has been usual that hydrophobic solid 

agrochemicals are milled into fine particles by a dry- or wet-grinder and then dispersed in water or In another 

10 aqueous solvent in the presence of a surfactant togetherwith thickening agents (JPN Patent Publication No 

48-20519 and JPN Unexamined Patent Application No 49-133531. These prior techniques are very useful in 

the long-term dispersion of a solid agrochemical which has a relatively high melting point (higher than IOOO 

and Is vary slightly soluble in water (below 50ppm at 20C) but not convenient for one which has a melting 

point lower than 100 ’10 (hereinafter sometimes referred to as agroohamicsl of lower melting point. 
15 It Is believed that crystal growth or aggregation is caused by continual reciprocal collision of the fine 

particles due to Van der Weal’s forces. If the fine particles are once aggregated, they are sedimented like clay, 
and then it becomes difficult to disperse The aggregates. 

On the other hand, it has been believed that it is of no use to use a solvent as stabilizer in which the 

tagroohemloal is highly soluble In preparing suspension-type agrochemical formulations, because using such a 

20’ solvent accelerates crystal growth of the agrochemical. Therefore, as shown in the present invention, It is 

wholly 

surprising and unexpected that using a solvent In which the agrochemical is soluble can prevent the 
agrochemical from aggregation or crystal growth. Heretofore, no one has succeeded In dispersing an 
agrochemical of a lower melting point stably ever a long period of time. 

The present invention provides suspension-type agrochemical formulations prepared by dispersing fine 

25 particles of  hydrophobic solid agrochemical in an aqueous medium, wherein the dispersion is achieved with a 

surfectant and a water-ImmIscible solvent in which said agrochemical Is highly soluble, the solvent being used 

In an amount smaller than that necessary to dissolve the agrochemical completely. The present Invention can 

---’be applied to any solid agroohemicals which are very slightly soluble in water (hereinafter referred 
to 

as very 
slightly soluble agroohemnicals) and can also be applied even to solid agrochemicals of lower melting points: 

o 

In another aspect there is provided a method for preparing a suspension-type agrochemical formulation, 
comprising (a} combining a suspension of fine particles of hydrophobic solid agrochemical in water or another 
aqueous medium, a surfactant and, in an amount smaller than that necessary to dissolve the agrochemloal 
completely, a water immiscible solvent in which the agrochemical is highly soluble, or (b) combining a 
hydrophobic solid agrochemical and, in an amount smaller than that necessary to dissolve the agrochemical 

35 completely, a water immiscible solvent In which the agrochemical Is highly soluble,, milling the agrochemical in 

the resultant mixture to line particles and combining water or another aqueous medium and a surfactant with 

the agrochemical, the waterer other aqueous medium and the surfactant each independently being combined 

with the agrochemical before and/or after It Is milled. 

As used herein, the term "agroohernioal formulation" includes horticultural chemical formulations. 

40 In the prior art, when an agrochemical having a lower melting point Is dispersed, aggregation, coagulation, 
’ fusion, or crystal growth is observed during storage for long periods and is accompanied by precipitation of 

the solid. The resulting precipitates not only clog spray-nozzles but also result In the agrochemical being 
spread unevenly over the plants. The uneven spread of the agrochemical causes chemical injury or decrease in 

efficacy. 45 The present inventors have provided formulations in which such defects are eliminated or controlled and 

can be used as easily as other emuisfiabla concentrates or oil solutions can. The present invention can be 
applied to all very slightly soluble agrochomlcals and can also be applied to solid agrochemicals having melting 
points higher than 100°C (hereinafter referred to as agrochernioals of high melting point). 

The aqueous suspension-type agrochemical formulations of the present invention may be prepared either 
50 by adding said water-immiscible solvent to a suspension of the rnlilsd hydrophobic solid agrochemical 

dispersed in water or another aqueous medium together with a surfactant to give hydrophilicity to the 
agrochemical or by mnlillrrg the agrochemical Into hydrophilic fine particles after the addition of said 
water-immiscible solvent. in an exemplary method the hydrophobic solid agrochemical is dispersed In water 

(or another aqueous medium) containing a surfactent, milled Into fine particles, 

55 by a homogenizer or wet-grinder, and then a water-immiscible solvent Is added thereto. It has been observed 
that the hydrophilic fine particles in thus prepared concentrates consist of a solid phase, liquid phase, and an 

intermediate phase thereof. These phases are Interoonvertible at ambient temperature: crystal growth is 
prevented by the convertibility. 

In the present Invention, hydrophobic solid agrochernicals means those which are very slightly soluble 
$0 (lower than 5W6 12i.yg20 to 25" C) or practically insoluble in water, which may have a lower melting point or higher melting point ( anerelly 30°C to 2 Typical agrochemicais are exemplified below together with their melting points and soiub es (at 20 to 25"C in water): herbicides such as, e.g., 2-mathylthlo-4-ethylaminc-6-isoprcpy4amlno-S-triazlne (mp 84-850C, 1 S5ppm), 2-ohloro-2,6dlethyl-N-(me-2 
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thoxymethyOacetanlflde (mp 4041cC 240ppm), f-(a,a-cilmethylbenzyl)4-methyiphenylurea (mp 7$vC  277 
ppm) 3-($ 4tchopheflyi)-1methoxy-1-methy1urea (mp 90$4*0, 78ppm), $(34 ilohlorophenyi)-t 1 -di 
methylurea (mp 158-159°C 18ppm) 2 6.dlchIorobenzonitrlle (mp 145-148°C, 4ppm) 3,8-duiodo4-ootanoy-
loxybenzonitrlle (mp 89-80CC, insoluble) a-trIfiuoro-2,6-dInItro-N,N- propyl-paa-toIuIcflne (mp 45-48°C, 
Insoluble), N-butyl-N-ethykc,c trtfluorc-2,6-dlnitro-N,N-d(propyl-para-toluidlno (mp 45-48°C Insoluble j,  
N-butylN-ethyl-a,-trrnuoro-2,6-dirtttro-para- toluidhe Imp 84-65°C, Insoluble), and 3-(-t-buty1-8-lsoxazo-
lyI)-1 1 dlmethylurea (mp 106-115°C, 300 ppm) fungicides such as, e.g., dftsopropyi-1 3-dlthioian-2-ylldane 
malonate (mp 60-54.6"0, 48ppni), and tetrao}uloroisophthalonitrlle mp 2045100, 0 6ppm), InsecticIdes such 
as climethylethylsuiffrty( isopropylthlophosphate (mp 38°C Insoluble), m-toiyl-N-methyloarbamate (rnp 
74-75°C 0.280/6), 3dlathoxyphospharylthlomethy.6-ohlorobenzoxazolone (mp 48°C, lOppm), and methyl 

io 

isathiocyanate (mp 35-36°C, 076%) for example, and other agricultural blooldes 
In milling hydrophobic solid agrochemicats Into fine particles, a mixer or homogenizer, and It necessary, 

coliold mill attrition mill sand grinder, or the like may be employed The average size of the hydrophilic fine 
particles is generally smaller than about 20pni, more preferably smaller than about 5p.m, and most preferably 
smaller than about lp.m 15 

The water-Immfsoible solvents in which the hydrophobic agrochemical Is highly soluble include 
hydrocarbons such as cyclohexane benzene, toluene xylene and ethylbenzane, for example, halogenated 
hydrocarbons such as dichioromethane, chloroform, carbon tetrachloride and ohlorobenzene, for example; 
CB-C12 alkyl alcohols such as n-hexyi alcohol, n-octyl alcohol and n-deeyi alcohol, for example, ethers such as 
propyl ether, n-butyl other, methyl phon, ether and ethyl phenyl other for example ketones such as 20 
acetophenone, cyclophenone cyclohexanone and Fsophorone for example esters such as methyl acetate, 
ethyl acetate methyl benzoate and ethyl benzoate, for example, fatty acIds such as olelo acid, for example t and aromatic hydrocarbons having a nitrogen atom In a substituerit group such as nitrobsnzene and aniline, 
for example from the listed solvents one In which the agrochemical employed is highly soluble may be 
chosen. S.25 

The relative amount of water-immiscible solvent to hydrophobic solid agrochemical Is not specifically limited 
because It varies with the combination especially with the solubility of the agrochemical In he solvent Inter 
silo It should be noted that the solvent must be used in a smaller amount than that necessary to dissolve the 
agrochemical completely. Further, the amount of the solvent to be used varies with kinds of surfactants or 
other additives or the amount thereof. Generally speaking, the solvents may bG employed at ’ii rate of 20 to 

so 

200% more preferably of 30 to I200fo by weight to the hydrophobic solid agrochemlcals used Aggregation or 
crystal growth Is often observed if the solvent Is used In a smaller amount than the foregoing minimum limit, 
and on the other hand, If It Is used in a larger amount than the maximum limit, fusion Is accelerated and 
consequently, phase separation is sometimes observed In the concentrates. 

The water immiscible solvents may be added before or after the milling of the hydrophobic solid s 
agrochemicala The optimum composition may be designed according to the kinds of the agrochernloais and 
other additives or the concentrations thereof and to the desired qualities of the formulations 

Surfactants used in this invention may be anionic, cationic, nonionic or amphoteric in practice surfactants 
used as agricultural auxlllarles may be used for this purpose For example, anionic surfactarits Include fatty 
acid salts or esters such as aikylnaphthalenesufforiate, dcdeoylbenzeneeulfonate dlalkylsulfosucelnato and 40 
magnesium stearate for example, polyoxyethylane pheriylphenolphosphats, polyoxyethylene phertyiphenci-
sulfate poiyoxyethylerie phenylphenolsuifofate naphthaleriesulfonate formaldehyde condensate, llgnlnsulfo-
nato and polyoxyalkylene block polymer sulfate for example Nonionlo eurfactants Include polyoxyalkylene 
alkyl ether, polyoxyethylenesorbltanalkylate sorbltanalkyiata, polyoxyethylanestyrenatecl phenyl ther, poly 

lkl_ oxyothylena fatty acid ether, polyoxyethylene fatty acid ester and polylxyalkyierie b1ok polymer, for example 
s 

Surfactants may be usually employed In an amount of 0.1 to 200/c by weight of the final formulation, more 
preferably at 0.5 to 10 Ole most preferably at 1 to SOib 

If desired polymers such as carboxymethyl cellulose polyvinyl alcohol, pofyacrytic acid or a salt thereof, 
alginic acid salt polyvinyl pyrrofldorie gum arabic xanthan gum gelatin and the like; and InorganIc materials 
such as white carbon, talc, bentonite clay, and the like may be employed as thickening agents to prevent said 50 
particles from aggregating or precipitating Further known depressers of freezing point or suspensibility-
potentiatlng agents including diots such as ethylene glycol or propylene glycol, for example; trlols such as 
glycerol for example; Inorganic salts such as sulfate, carbonate or phosphate, for example; urea; and 

pofysorylic acid 

oligomer 
may be employed In this irven on. In 

order to Increase lii �of-agrochernicafs, If desired the formulation may be adjusted to a preferred pH 55 value with inor anic ore mc acids 
or as s sodium hydroxide notaselum hydroxide, sodium p41 hqgts ma LLjjJJjanbg glgrloajnay a prefe amp eye 

resent invention Is explained by the following a 1aneYtments In more detail, which 
examples and experiments are not intended to limit the scope of the invention. 

80 EXAMPLE 1 --gof 2.00/c aqueous solution (70°C) of otyoxyethylenepheriylphenolphoephate 

was dissolved 85g of 2 5-dlIodo4 

ootanoyloxybenzonitrile and the mixture was then cooled down to 25°C while being stirred with a T.K. 
sutohomogenlzer type Mill (made by Tokushu KIka Co., Ltd.). The mixture was milled for 10 minutes by a 

wet method using a Dinomill type KDL (made by Willy A Bachofen AG Maschlnefabrlk) to give an aqueous 85 8 
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EXAMPLE 9 
In 2009 of 750/ aqueous solution (50°C) of polyoxyethylenephenyiphenolphosphate was dissolved 165g of 

methyl isothiocyanate. Toluene (80g), 1.3g of polyacryllo acid, 7.g of poiyaoryiTo acid pltgorner, and Sg of 
ethylene glycol were added to the mixture and finally the necessary amount of deIoniad water to make the 
whole 500g was added thereto. The resulting mixture was cooled down to 25°C while being stirred wIth a T.K, 5 
autohomogerilzer type MIII (made by Tokushu Kika Co., Ltd.) to give a suspension concentrate which contains 
the active Ingredient in an amount of 30°fe. 

EXAMPLE 10 
In 200g of 7.5°/c aqueous solution (500C) of polyoxyethylenephenylphenolphosphate was disco ived 165g of 

lo 

methyl Isothiocyanate. Dichforomethane (TOg), 2.3g of polyacrylic acid, 75g of polyacrylic acid dilgomer, 3% of 
ethylene glycol, and then the necessary amount of delonised water to make the whole 500wre added to the 
mixture. The resulting mixture was cooled down to 28°C while being stirred with a T.K. autohomogenlzer type 
MIII (made by Tokushu KIka Co., Ltd.) to give a suspension concentrate which contains the active Ingredient In 
an amount of 30!o. 

EXAMPLE 11 
In 2000 of 7.50/a aqueous solution (50°C) of polyoxyethylenephenyiphenoiphosphate was dissolved 165g of 

methyl Isothiocyanate. Xylene (65g), 2.Og of olyacryllo acid, lOg of polyaorylic acid cilgomar, 409 of ethylene 
. glycol, and then the necessary amount of deionlsed water to make the whole SOOg were added to the mixture. 20 

The resulting mixture was cooled down to 250 C white being stirred with a T.K. autohornogenlzer 
type Mlii 

(made by Tokushu Klka Co., Ltd.) to give a suspension concentrate which contains the active ingredient in an 
amount of 300/6. 

EXAMPLE 12 25 
In 150g of  aqueous solution (50°C)  of polyoxyethyienephanylphenoipbosphate was dissolved 220g 

of methyl Isothlocyanats. Cyciohexanona (75g), 2.0g of polyactyllc acid, 15g of poiyacryilc acid bllgorner, 25g 
of ethylene glycol, and then the necessary amount of delonised water to make the whole 5000 were added to 
the mixture. The resulting mixture was cooled down to 25°C  while being stirred with a T.K. autqhomogenlzer 
type MIII (made by Tokushu KIka Co., Ltd.) to give a suspension concentrate which contains the active 30 
Ingredient in a proportion of 400/0. .. 

Per comparison with the formulations of the present Invention, suspension concentrates, of prior type were 
prepared 

in the following Reference Examples. 

REFERENCE EXAMPLE 1 35 
To SOOg of the aqueous suspension prepared in Example I were added 5.Og of poiyacrylic ac(d, 12.0g of 

polyscryiio acid cilgomer, 72g of propylene glycol, and then the necessary amount of detonised water to make 
the whole 600g. The prepared suspension concentrate contains 50A of the active ingredient. 

REFERENCE EXAMPLE 2 
ToSOOg of the aqueous suspension prepared In Example 1 were added 2.Og of poiyacrylic acid, 40g of 

ethylene glycol, and then the necessary amount of eionised water to make the whole 450g. The prepared 
suspension concentrate contains 15% of the active ingredler4... 

ExperIment45
 

The novel suspension-type pesticide formulations prepared in the Examples above were tested as to their 
physical properties and stabIlities at 40°C for one month, according to the method shown beloW. 

(Test Method for Physical Properties) 
50 

(a) Mean particle size: 
The suspension-type pesticide fomwlations were each diluted with distilled water up to 1f30Xl to 11000 

concentration. The particle size was measured by a micron photosizer (Micron Photosizer SK-2000SR: made 
by $eishin Enterprise Co., Ltd.). 

55 
(2) Suspensibility: 

1 ,Og (2,5g of formulations in Examples 9-12) of a suspension-type pesticide formulation was diluted with hard water (2000, 
hardness 3) to make the whole 250 ml. Using the resultant preparations suapenslblilty was measured 

according to the Official  Testing Methods for Physical Properties of Agricultural Chemicals 
(Agricultural 

Chemicals Inspection Center, Ministry of Agriculture, Forestry & Fishery). so (3) Viscosity: The viscosity of 

each suspension-type pesticide formulation at 20°C was measured by a capillary viscometer (Top 
Kinematic Visoosimeter: made by Sogorikagaku Glass Works Co, Ltd.). 65 5 
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Conclusion S 

As can be sean from the foregoing Experimental data, significant aggregation or cryatat growth 
observed and also suspensibility was decreased to about 5001c after one month at 40 C with the reference 
formulations which represent the prior art, whereas with the formulations of the present Invention, no Crystal 
growth or decrease In suspensibUlty was observed under the same conditions as the reference examples. 

We have not only developed amethcd for stabilization of the foregoing agrochemical formulations, but also 
made It possible 

to. 

formulate practically water-insoluble agrochemicals having melting pointh lower :tiisn 
1 OO (, which have been hard to formulate into suspensions with water or with another aqueous solvent 

The pra$Snt Invention has also made possible the Increase of efficacy and decrease of chiIcal Injury In 
field use. Additionally, it provides other various advantages in practical aspects: for example, (I) low costs in 10 
preparing formulation because water can be used In place of both inorganic carriers and organle solvents. 
which must be used as extending agents in preparing wet powders or emulsifiable concentrates, (2i safe 
spraying of the chemicals, and (3) prevention of environmental pollution, 

included in the Invention is a method of controlling weeds, fungus or pests, comprising 
applying 

to the 
weeds, fungus, pests or their locus, a herbicidal, fungicidal or pesticidal formulation according to the invention, 15 
and the use as an agrochemical of an agrochemical formulation of the nvsntlorr. The invention also includes 
formulations prepared by dilution with an aqueous medium (especially water) of concentrate formulations of 
the invention and the use and preparation of such concentrates. 

20 

Claims 

1. A suspension-type agrochemical formulation prepared by dispersing fine particles of a hydrophobic 
solid agrochemical in an aqueous medium, wherein the dispersion Is achlevid with a surfactant and, in an 25 
amount smaller than that necessary to dissolve the agrochemical completely, a water-immIscIble solvent 
in which said agrochemical Is highly soluble. 

2. A suspension-type agrochemical formulation applaimed In claim 1, wherein the hydrophobic solid 
agrochemical has a melting paint lower than 100" C. 

3. A suspension-type agrochemical formulation as clülmsd in claim 1, wherein the agroohamleal is 30 
3,5-diiodc-4-ootanoyioxybenzonitrlie, a,a,cr-trffluoro-2,6dlnttro-N,N-dlpropyl-paratoiu Idine,N-buty}-N-e-
thyi-o,o,a-trlfiuoro-2,8-dlnitro-paratolutdine, 3-dlethoxyphosphoryithlomsthyl-6-chlorobenzoxazaione or 
methyl Isothiocyanate. 

4. A suspension-type agrochemical formulation as claimed In anyone of the preceding claims, wherein 
the water-immiscible solvent is employed in an amount of 20 to 2O0/u by weight, more preferably of 30 to 

S 

35 
S 

120O, by weight, based on the amount of the agrochemloal. 
S 

S. A suspension-type agrochemloal formulation as claimed In any one of the preceding claims, wherein 
the water-Immiscible solvent Is  hydrocarbon, haiohydrooarban, aromatic hydrocarbon having a nitrogen S 

atom, C6-C12. alkanol, ether, ketone, ester, or fatty acid. 
8. A suspension-type agrochemical formulation as claimed In claim 5, wherein the water-Unmisoibie 40 

solvent Is diohloromethane, acetophenone, Isophorone, n-QctyI alcohol, benzene, toluene, or xylane. 
7. A suspension-type agrochemloal formulation comprising fine particles of a hydrophobic solid 

S 

agrochemloal dispersed in an aqueous medium, the aqueous medium further containing a surfactant and, 
In an amount smaller than that necessary to dissolve the agrochemical completely, a water Immiscible 
solvent in which the agrochemical is highly soluble and optionally a thickening agent, the sprochemical 
preferably being herbicide, a fungicide or an inetilde, ,a 

S. A mathofor preparing a suspension-type agrochemioal formulatIon, comprising (a) 
combinlpg a 

suspension of fine particles of hydrophobic solid agrocherniqal in water or another aqueous medium, a 
surfactant and, in an amount smaller than that necessaryto dissolVe the agrochemloal completely, a 

water 

S 

Immiscible solvent in which the agrochemloal is ighty Soluble, or (b) combining a 
hycirophoblo 

solid 50, agrochemloal and, 

In an amount smaller than 
that necessary 

to dissolve the agrochemical 
completely, a water Imrniscibie solvent in which 

the agrochemical Is highly soluble, milling the agrochemical 
in the 

resultant mixture to tine particles and combining water or 
another aqueous medium and a surfaotant with the agrochemloal, the 

water or other aqueous medium and the suilactant each 
independently being 

combined 
with the agrochemloal before and/or after It Is milled, method 

(a) or (b) optionally further 55 5 

comprising 
diluting the initially obtained 

formulation. g. A method as claimed In claim 8, wherein 

the agrochemical is dispersed in waterer another aqueous S medium containing the surfactant, milled Into fine particles and then 
combined with the water immiscible � solvent. S 10. (a) A method of 

controlling weeds, fungus or pests, comprising applying to the weeds, fungus, pests o S 

or their locus a herbicidal, 
fungicidal or psstloldal 

agrochemical formulation, 
respectively, as defined In any one of claims I to 7 (Including applying thereto a herbicidal, fungicIdel or pestloldal 1emuiat)on 

prepared 
by dilution of a concentrate formulation as defined 

in any one of claims ito 7); (b) the use as an agrochemical of a agrochemical formulation as 
defined 

In any one of claims 1 to 7 

5 

(including a formulation prepared by dilution of a concentrate formulation as defined 
in any one of claims 1 5 S 7 S S 
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\1P. 
CLAIMS FOR THE FOLLOWING CONTRACTING STATES  AUSTRIA AND SPAIN 

’I. A method for prepŁrin spsnslon4ype agrochemical formulation, comprising (a) combining a 
5 suspension of fins particles of hydrophobic solid agrochemical in water or another aqueous medium, a 

surfactant and, In an amount smaller than that necessary to dissolve the agroohemloal completely, awater 
immiscible solvent in which the agrochemical is highly soluble, or (b) combining a hydrophobic solid 
agrochemical and, In an amount smaller than that necessary to dissolve the agrochemical completely, a 
water Immiscible solvent in which the agrochemical is highly soluble, milling the agrochemlcal In the 

w resultant mixture to fine particles and combining water or another aqueous medium and a surfactant with 
the agrochemical, the water or other aqueous medium and the surfactant each Independently being 
combined with the agrochemical before and/or after it is milled, method (a) or (b) optionally further 
comprising diluting the Initially obtained formulation. 

2. A method as claimed In claim 1, wherein the agroc-hemicat is dispersed In water or another aqueous 
15 medium containing the surfactant, milled Into fine particles and then combined with the water Immiscible 

solvent. 
3. A method as claimed In any one of the preceding claims wherein the hydrophobic solid agrochemical 

has a melting point lower than 100°C. 
4. A method as claimed in any one of the preceding claims wherein the agrochemical is 

. 20 8,5-diiodo-4-ootanoyioxybenzonitrfle, ai,a-trifIioro-2,6-dlnitro-NN-dipropyi-paratoIuld7ine, N-butyl-N-e-
thyi-c,a,a-trItluoro-2,6-ditnTtro-para1oluidlne, -d!ethoxyphosphorylthiomcthyl-6-chlorobenzoxazolone or 
methyl isothiocyanate. 

5. A method as claimed In any one of the preceding claims wherein the water-immiscible solvent is 
employed in an amount of 20 to 2000ib by weight, more preferably of 30 to I2OWo by weight, based on the 

25 amount of the agrochemical. 
6. A method as claimed in any one of the preceding claims wherein the water-immiscible solvent Is a 

hydrocarbon, halohydrocarbon, aromatic hydrocarbon having a nitrogen atom, Cs-Cu alkanl, ether, 
ketone, aster, or fatty acid. 

7. A method as claimed in claim S wherein the water-Immiscible solvent IS d1chtcromethane, 
30 acetophenone, isophorone, n-octyl alcohol, benzene, toluene, orxylene. 

8. A method as claimed In any one of the preceding claims wherein the average size of the fine particles 
is less than 20 pm, preferably less than 5 pm. 

9. A method of controlling weeds, fungus or pests, comprising applying to the weeds fungus, pests or 
their locus a herbicidal, fungicidal or pesticidel formulation which has been prepared by a method as 

35 defined in any one of claims I to 8 or which omprlsee line particles of a hydrophobic solid agrochemical 
dispersed in an aqueous medium, the aqueous medium further containing a surfactant and, in an amount 
smaller than that necessary to dissolve the agrochemical completely, a water immiscible solvent In which 
the agrochemical is highly soluble and optionally a thIckening agent. 

10. The use as an agrochemlcal of an agrochemicel formulation which has been prepared by a method as 
40 defined in any one of claims I to S or which comprises fine particles of a hydrophobic solid agroohemlcai 

dispersed in an aqueous medium, the aqueous medium further containing a surfactant and, In an amount 
smaller than that necessary to dissolve the agrochemical completely, a water immiscible solvent In which 

. the agrochemical is highly soluble and optionally a thickening agent, the agrochemical preferably being a 
herbicide, a fungicide or an insecticide, 

4 45 
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DES CEIPCION 

La presente invención proporciona nuevos medics de suspension de sustancias biocidas o 
agroquimicamente activas relativamente insolubles en agua on un medic amoso sin necesidad de empiear 
disolventes contammantea del arnbiente. El tOrrnino "agroquImico" Sc utiliza aquI de forma amplia para 
abarcar lea productos qulmicos qile rnatan, atrapan repelen oinhiben el crecimiento a in reproducdón de 
organiamos indeseados (pestes") o que protegen o promueven el crecimiento sane c la reproducciOn anna 
de orgaaiizmos deseados tales come cu1tivoa plantas ornamentales, ganado 

y 

ai–nnles domØsticos, 
y 

que 
son titiles en agriculture, horticultura, bosques, cnn de animalea, tratamiento de aguas 

y 

organiz.aciOn 
dc tierras, per ejemplo pain aplicaciOn a campos, cultivos, buertos, gariado, jardines, bosques se-to 

10 parques, recintos industriales lugares en construcciOn, aeropuertos, carreteras, ferrocarriles nIos, lagos, 
estanques canales obres de irnigaciOn 

y 

drenado y similares 

Las pestes inclayen animales vertebrados tales como roedores, conejos 
y 

palomas, ineertebrados tales 
come insectos, aedridos, babosas, caracoles, nematodos, gusanos pianos, ciemplØs 

y 

protozoos patOgenos, 
15 mains hierbas, hongos, mohos, briofitas, lIquenes, algas, levaduras, bacterias 

y virus, � 

La expresiOn sustancias 1oiocida y agroquimicamente activas" incluye sustancias deatinadas a mater, 
atrapar, repeler o a prevenlr o inhibir ci crecimiento o la reproduccidn de cua.lquiera o de todas las pastes 
nrencionada.s. Incluyen tamhiØn promotores de crecimiento tales como hormones, auxina.s, giberelinas, 

20 nutrienres, elementos traza pain aplicar al suelo o a cultivos y blocidas empleados on ci tratamiento de 
agnes 

tales come agua dc calderas agua dc procesos, agua de refrigeracidn agua de inyecciOn en campos 
petroliferos, sistemas de acondictonamiento de nine 

y 

calefaccidn central, pero excluyen piensos de aol-
males y preparaciones veterinaries pain admiriistraciOn interna, 

� 25 Parr coritrolar pestes y/o para promover ci crecimiento sano de cultivos 
y 

ganado, se utilizan extensi-
vameute un cierto mimero de sustancias biocida 

y 

agroquIrnicnmente activas sustancialmente insolubles 
en agua, Con este piopósito, as nonnalmente necesario o prefenibie aplicarlas err forma de fluido 

y 

sobre 
todo en for-ma diluida. Esto requiere con frecuencia que las sustancias activas se formulen en wit concert-
trado de base acuosa eatable adecuado pans an diluciOn con agua. 

30 

Haste ahora, ci dnico mØtodo prdctico de formu.Iacidn dc muchos de los compuestos agroquimicos 
pore solublea en agita ha sido disolverlos en an disolvente orgdnico inmiacible con agua, normalmente an 
hidrocarburo aromÆtico tel come xileno o isoforona, y emuisionar en agua la soluciOn orgÆnica reaultante. 
Un ineonveniente importante de este mØtodo es que los disolventes comimnmente utilizados sort indeseables 

35 ecoidgicamente desde ci pimto de vista do In salud humana. tlnicamente la falta de medics alternatives 
y 

practicables para formular muchos productos agioquimieos ha evitado restrieciones mØs aevcras on ci use 
de eatos clisolventes 

. Otrus modes dc intentar resolver ci problema de apllcaci6n de productos agroquimicos p0cc solubles 
en agua han incluido la formulacidn do poivos humctab1es o granules dispersabica, presentando ambas 
so1ucioiea poblemas pare ci usuanio on reiaciOn con ci manejo de sdlidos y su dispensaciOrr on liquido. 
S hart hecho intentos do preparar suspensiones acuosas concentradas de productos agroquimicos, pero 
Østas han adolecido generalmente de una pobre estabilidad que conduce a la sedimentación al dci an en 
reposo, a una vicosidad nina que conduce a difleultades en ci manejo 

y 

diluciOn, y/o art alto coste debido 
45 al empleo de dispersantes y espesantes cams. Los autores do La presente Inveacidn han encontrado ahora 

an mØsodo de suspension tie productos biocidas 
y 

agroquumicos relativarnetite insolubles on agua para 
fonnar suspensionea acuosas may conceatrades, eatables, vertibles pans au dilución con agua antes de sU 
aplicacidu, mØtodo que no se basa en ci use de disolventes poteneialniente perjudiciales. La invenciOn 

as aplicable en general a in preparaciOn tie suspensiones eatables de tin amplio intervalo de productos 
50 biocidas 

y 

agroqulmicos insolubles o apenas solubles, que incluyen muchos dc las hasta aliens sOlo dispo-
nibles on disolventes orgdnicos, o come polvos humectables, o granules dispersablea, o come suspensiortes 
lirestables. 

Los autores do 
in presonte invencidn hen descnbirto que los productos hiocidas y agroqumrnicos sus-

tancialmente insolubles en agua o apenas solubles en agua se pueden suspender en concentraciones tie 10 a 70% en peso o mÆs 
altas en sistemas acuosos de agentes teusioactivos estructurados. La expresidn ’tiistema tie agente tensioactivo estructurado" se refiere a sistemas acuosos on los quo los compuestos ten-sioaeiiivos forman mesofases quo comprenden 

estructuras mayores que las micelas esfØricas convencionales, lea cuales interactdrn pans impartir propiedades tixotrOpicas al medic acuoso. Las 
eatmeturas pueden ser 60 sólidasj tie mesofase, o liquidas y pueden tener forma tie 

esferulitas con multicapas o laminillas disperses on loner discoritinua o emulsionada en ci sistema o formando estructuras reticulares dØbiles o tie varillas o discos. El tamado tie las estructuras asid, tipicamente, errtre 0,01 y 200 micras, prefeniblemente entre 0.5 2 
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v 20 reicras. Los sistemas de compuesto tensioactivo estructurado se forma usuaimente par nteracci6n 
de agentes tensloactivos con electrolitos sales a bases disueltos. Estos sistemas estÆn presentes on algunos 
detergentes Liquidos y composiciones de limpieza y Se han descrito, por ejemplo, en las Patente britÆnica 
013-2J23.846 y Solicitud de Patente britdeica (IB-A-2,153.380. 

El uso de compuestos tensioSetivos estructurados para susnder compue3tos agroquImices ofrece wia 
serie de ventajas potenciales. En muchos cases aumenta la actividad y/o selectividad del material activo. 
Los compuestos tensioactivos estructurados son capaces de suspender un amplio intervalo de tamaiios 
de partleala y se pueden adaptar a an, ampllo intervalo de pH, pot ejemplo, pot seieccidn apropiada del 

10 agente tensloactivo. Los sistmas se puaden obtener en general on una forma estable al efecto de cizalla 
Ia qua fadiita su trituración en hdmedo. 

La presente invenciôn proporciorta una suspension qua compreude en compuesto tensioactivo estruc-
turado que lleva on suspensiOn particulas a gotitas do una sustancia biocida a agroqumudcamente activa 
suatancialmente insoluble a apenas soluble on agua en una relaciOn ponderal de agente tensioactivo total a 

. la cirada sustancia acti\a de menos de 20:1. En particular, la presente irnrericiOn proporciona suspensionos 
que comprenden agua, suæciente compuesto tensioactivo para proporcionar una estructura de suspensiOn 
de sOlida y suticiente electrolito desoli bilizante del compuesto tensioactivo disuelto par formar in citada 
estructura’ 

20 
Preferiblemente, el producto puede consistir on win estructura lamelar tal coma las descritas on la, 

Patente britÆnica GB-2 123 846 o ma’s preferlblemente una estructura esferulitica tal come las de,soritas 
cii In SoIiitud de Patente britÆnica GB-A-2 153 380. 

25 Cornpoestos tensiooctivos 

Las composidones do la presente invenciOn contienen preferiblemente al menos an 3%, rags habi. 
tualmente al menos an 4%, par ejemplo, iii menos en 51A on peso do compuestos tensloactivos. Los 
compuestos tensioactivos pueden constituir hasta aproxthiadamente el 35% on peso de Ia composicidn, 

o aunque so preeren utiizar, par motives do economul, concentraciones mÆs bajas, par ejemplo, manes 
del 30’o. rtas usualrnente menos del 20%, prefaribiemcnte menos del 15%, pot ejemplo 7 a 10% en peso, 

El compuesto terisioaoctivo puede consistir, por ejemplo, sustancialmente en al menos win sal 
dificilmente soluble en agua de dcido suifdnico o sulfdrico mono-esterificado, por ejemplo un alquilben-

35  sulfato de aiquilo, sulfato do des nlqufflco, olefin sulfonato, alcano sulfonato, ui1ato do 
aiquiifenoi, sulfato de Øter alquilfendlico, aulfato de aiquiletanolamida, sulfato cia Øter de aiquiletariola-
raids., 0 dcido alfa sulfo-gmaso o sits Østeres teniendo cada uno al menos un grupo aiquilo o alquenilo do 8 a 
22, mis usualmente 10 a 20, dtomos de carbono alifdticoe. Estos grupos alquilo a aiquenilo sort, preforible-

. menrº, grupos primaries de cadena lineal pero pueden, opcionalmente, scm secundarios o de cadena rarelil-
40 cada. La expresiOri ’4ter" de aqul en adelante so refiere a grapes oxialquileno y horno- y poll-oxialquileno 

mietos tales como polioxietileno. polioxipropieno, grupos glicenilo y polioxietileno-oxiproptleno mixto o 

giieenilo.oxietileno mixto, glicerilo-oxipropileno, o grupos glicerilo-odetileno-oidpropileno, que contienen 
tipicamente de 1 a 20 grupos orcialqaileno. For ejemplo, el compuesto tensioactivo salfonado a sulfatado 
puede scm doclecil bencano sulfonato cia sodio, hexedecil benceno sulfonato do potasio, dodecil dimatil 

45 benceno sulfonato de soda, launil sulfato tie soda, sebo-sulfato do sodio, deli sulfate tie potasio laudl 
munootaxi suifato do arnonio, o cclii etxila.to 10 moles sultato do monoetanolamina. 

Otros compuestos tensios.ctivos aniOnicos cities segdn in presente invenciOn incluyen sulfosuccinatos 
graso aiquilicos, sulfosuccinamatos do Øter aiquulico graso, sulfosuccinamatos de Øter alquIlico graso, ear-
CostilatoC do acilo, acil tauridss. isetionatos, jabanes tales canto estearatos, paimitatos, resinatos, oleatos, 
hnoles.tos, colofonia.s, jabones y carboxilatos de Øter aiquffico y saponinas. TarnbiØn se pueden utilizar 
Øtsres fosfato ard6iiicos Lacluyendo los compuestos tonsioactivos natun-ales tales canto lecithin. En eual-
quier case, el compuesto tensioactivo anidnico contiene tipicamente al manes ena cadena hicirocarbonada 
alifdtica que tiene do 8 a 22, preferiblemente 10 a 20, normalmente una media do 12 a 18 citomos do 

55 carbono, un grupo fcido ionizable tel coma un grupo sulfato, carboxi, fosfono a foefato dcido, y, en ci 
case de Oteres, uno o mis grupos glicerilo y/o do I a 20 etilenoxi y/o propilonoxi. 

Los compuestos tensionctivos athOulcos prefeddes son sales do sodio. Otras sales do hiterds comercial / 
son ins de potasie, litia, caleb, magnesio, antonio, monoetanolamina, dietanolamina, trietanolamina y 

so aiquilaminas que contienen hasta siete itomOItiebcarbono alifdtbcos. El compuesto tensioactivo puede contener opcionalmente a consistir on compuestos tensioactivos no-3 
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ióiaicos. El compuesto tensioactivo no-i&iico puede ser, pot ejemplo, una alcanolamida de 010 22 de una 
mono- o di-alcanola.mina inferior, tal come monoetanolamida o dietanolamida do coco o sebo, Otros 
compuestos tensioactivos no-iónicos que pueden estar opciorralmente presentes ixicluyen alcoholes eroxila-
dos, ikidos carboxilicos etoxilados, aminas etoxiladas, aiquiolamidas etoxiladas, aiquilfenoles etoxilados, 
Østeres glicerilicos etoxilados, Østeres de sorbitano etoxilados, Østeres fosfato etoxilados, y auÆlogos pro-
noxilados, butoxilados y mixtos ocoxi/propoxi y/o butoxi de todos los compuestos no-idnicos etoxilados 
autos mencionados, que tienen todos un grupo alquilo o aiquenilo de C18"22 y basta 20 grupos etilenoxi 
y10 propilenoxi v/o butilertoxi, o cualquier otro compuesto tensioactrivo no-idnico que haya side lacer-
porado hasta ahora on las composiciones detergentes Ilquidas o on polvo, pot ojemplo, daidos do arnina. 

TO

 

Los ilitimos tienen tIpica.mente xi menos on grupo alquilo o aiquenio do C22, preferiblemente 20 

y 

hasta doe grupos alquilo inferior (pot ejemplo (3, preferiblemente C’1_2). 

Los compuestos no-iónicos proferidos para la presente inveación sot’, pot ejemplo, los que tienen on 
intervalo de equilibrio bidrOfilo-lipófilo (HLB) do 6-18, per ejemplo, 8-12. 

15 
. Las composiciones de in presente inveuciÆn pueden contener compuestos tensioactivos catiónicos, entre 

los so incluyen amities cuaternarias quo tienen at menos un alquilo o aiquenilo do cadena large (pot que 
ejemplo C 2-22 tipicamente Oss_j) opcionalmente on grupo bencio y el resto do los cuatro sustituyen-
too grupos alquilo do cadena cotta (pot ejemplo do C ). TambiØn so incluyen entre elba Imidazolisias 

20 e imidaxolinas cuaternizadas que tienen al means mt grupo alquilo o aiquenilo do cadena large, 
y 

amido 
aminas y amido amities cuaternizadas quo tienen al menos un grupo alquilo o aiquenilo do cadena. large. 
Los compuestos tensloactivos cuaternizados son todos usua.lmente sales de aniones que imparten un grado 
de hdroolubilidd tales come formiato, acetato, lactate, tartrato, cloture, metosulfato, etosulfato, so!-
fa-to o nitrato. 

3.5 
Las composiciones de la presente invencidn puoden contener tambiØn into o m6,i compuestos tenaloa.o-

lives anfdteros, entre los quo so incluyen betaftias, sulfobetalnas 
y 

fosfobetailnas formadas pot reacción do 
on compuesto do nttrógeno terciarlo adecuado quo tieiae un grupo alquilo o alquenilo de cadena large con 
ci reactivo apropiado, tel come Æcido cloroacdtico o propane eultona. Entre los ejemplos do compuestos 

o 

adecuados que coritienen nitrdgeno torciaclo so incluyen: aminas terciarias quo tienen uno o dos grupos 
alquilo o aiquenulo de cadena large 

y 

opcionalmante an grupo bendio, siendo cualquier Otro sustituyente 
in grupo alquilo dc cadena cotta; irnidazolinas que tienen uno o dos grupos alquilo o aiquenilo do cadena 
large y amidoaminas quo tienen uno o dos grupos alquilo o alquenilo do cadena large. 

35 Los tipoa do compuesto lensioactivo especificos autos descritos so dan ilnicamente come ejemplo de 
lOb compuostoa terisloactivos mao comun adecuados para su uso aegün la presente invonción. Se puede 
incloir cuciquLor compuesto tensioactivo caper do format on sisterna estructurado. En "Surface Active 
Agents 

y 

Detergents" do Schwartz Perry 
y 

Berch so da una doscripcidn mdx complete do los principales 

40 

� tipos de compuestos teiisioactivos quo so encuoutren en at comercio. 

Elect rolito . 

Los compuestos electrolito diattos son conutyentes especialmente preferidos de lao composicio-omposidioflea
 

. 

nes,do la presente liii enciOn. Pare los propósitos de esta Memoria "electrolito" significa on compuesto 
45 uo-superficialmente-activo, hidrosolublo, ionizable, que tiende a desolubilizar o precipitar pot despla-

zarniento salino" los compuestos tensloactivos desde la solución o oolución micelar. Aunque es posible 
preparer sistemas eatructurados en ausencia do electrolito si la concentración del compueato tensioac-
tivo es su6cienternerite a.lte, la movilidad do ostos sistemas as frecuenteme.nte insoUciente a menos quo 

el 

compuesto senojoactivo so haya seleccionado con mucIo cuidado. La adicidri do electrolito perrnIte j
 la preparaciÆn do sistemas estructurados movies quo 

cmtienen concentraciones relativamente bajas do compuesto teurloactivo. 

electrolito puede ester presente on concentracionos que Regan haste ha satureciOn. TI icamente, tomenbacallen,mrUeaO -mar 

aria estructura ca as do so tier ma es sólidos, EnTa prilmvencidn so prefers en genera 
ia i ar 

concentracionos mdx altas de electrolito y concentracionos mdx bejas de compuesto tensloactivo, 
seleccionar los electrolitos mao hereto per razories ecoriómicaa. Aol, el 

electrolito estarØ. presente nor-maimente en una concentracidu de al menos 1% on peso ba.sado en ci peso total do la composicidu, mao normaliriente al 

menos 
2%, per 

ejemplo, mdx del 3%, preferiblemente mdx del 4%, especialmente mdx del oo 5% 
Norinalmente, la concentracidn es inferIor a 30% y mdx babitualmente inferior al 20%, per ejemplo, . inenos del 15% en peso. Tipicamente, Ia concentracidn cold entre 5 y 1297c. 4 
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La concentradóu mdma de electrolito depende, entre otras cosas, del ti de estmctura y de la. 

viscosdad requerida asi coma de la consideracidn de castes. Se preflore là formación do sistemas de 
esferlilita$ tal como se describe on la Solicitud de Patente brit&iica 0B-A-2.153380 de los autores sic 
la presente invcndón eon ci fin da obtener un equilibria satisfactorio entre movilidad y qarg4 rentable 

de los productos agroqtrirnicos suspendidos. La concentración optima de electrolito para cualquier tipo 
particular y ri1 acompuesto tensioactivo puede determinarse de la- manera descrita on la solicitud 
antes menciomie iaut flle livención examinando la variacl& de la conductividad 
elØctrica con la cojicentracidn creciente de electrolito liasta que so observa ci primer mInima de la condu-  
etividad. Las muestras se pueden preparar y errsayar par centrifugación durante 90 n–iutos a 20.O00G 

10 ajustando la eoncentración de electrolito para obtener un medio do suspension que no se separa en dos 
fa.ses on la centrifuga. Preferiblernente, la concentración de electrolito se ajusta para proporcion-ar una 
composiciórl quo no so sedimenta. al reposar durante tres meses a temperatura ambiente, o a 0C a a 
40’-C. Preferiblemente, se ajusta tambiØn ci contenido de electrolito para proporcionar una composición 
eatable al esfuerzo de cizalla y, deseablemente, es aquel que no aumenta la viscosidad sustanciatmente 

15 tras exposid6n a esfuerzo de cizalla normal. 

kltemarivamentc, se puede afiadir ci suficiente electrolito para former on sistema lamelar tal como 
ci descrito on la Patente brifunica GB-2,123.846, pot ejemplo, par adición de suflCiente electrolito para 

I- b asegurar que ci medio de suspensiOn liquido se separa al centrifugarse a 8000 durante 17 horas para 
20 format una fare on reposo que contiene poco a trade de compuesto tensioactivo. La cantidad de ag-na on 

la formulaeiOn se puede ajustar entonces para obtener un equilibrio Optimo de movilidad y estabifidad. 

Adems de los castes, la selecciOn del electrolito puede depender del usa al que so destina In suspensiOn. 
� Las suspensiones fimgicidas o pesticidas destinadas a la protecciOn de cultivos contienen preferiblemetite 

elecirolitos r -fitotOxicos, a concentraciones quo no lo son suficientomente alias para daæar ci cuitivo. � � - 
Las composiciones herbicides pueden contener herbicides auxiliares o sinOrgicos coma electrolito a parte 
do eli Fl electrolito seleccionado habrª do ser compatible quImicamente con e1sOlido cue scvaasusnn-
der, Entre los electrolitos tipicos para su use on la presente invenciOn se incluyen metal alcalino, metal 
alcàlino-iOrreo. sales de anion acjic1oruraJtomuos-yoduros, 0uorurlosa as, 

30 Ic a as carhon-atos, boratqul.ftos, cloratos, cromatos, - - 
fOrililliioa, acetatoa oxalatos, citratos, lactItrrat 1Ica osTpocloritos y, si se requiere, ajuste 

a rebajar la 
fitatoxicidad. dcidos a bases tales coma Ocidos clorhidrico, sulfdrico, fosfOrico 

30 
Puede ser conveniente seleccionar nutrientes de plantas como electrolito, o coma parte de 01, coma par 

ejemplo, nitratos, potara y/o fosfatos. Es preferibic evitar los electrolitos que furman precipitados inso-
lubles con los compuestos tensloactivos o que dan lugar a la formaciOn do grandes cristalcs, pot ejemplo, 
do ms del mm al reposar. Asi, pot ejemplo, son indeseablesr las concentraciones de sulfato de sodlo 

40 cercanas a. aft concentraciOn de saturaciOn on la composiciOrt a temperatura ambiente. : 

Sustamcio active svspendido  

La sustancia biocida a agroqulmicamente aetiva suapendida puede comprender uno o mOe productos 
o 

agroquImicos a bià-taies  coma productos selectivos o de arnplio espectro herbicides, desfoliantes,  
insectf-ss,_aa-idci--, moluscocidas, nematocidas u otros vermicides, funjgici4as, bactericidas, viricidas  
yotros pesticides, nutrienacs de plantas o reguladores del eredrnienta a desarrobo. - - - 

El ramada de la partIcula a do la gotita del material suspendido puede variar mucho. El tamauio 
o mdximo que puede ester suspendido establemente depende do la densidad do la fare suspendida y del - - - 

punto de fluencia del media do suspensiOn. Sin embargo, los autores de la presente invenciOn preer-en, 
par razones prOcticas, que ci tamado mOàimo do particula sea inferior a 1 mm, preferiblemente inferior a 
500 micras. Mats preleriblemente, ci tamaæo media de partIcula y la mayor parte de las particular estOn 
en �1 intervalo do 0.1 a 250 micras, pot ejemplo, 0,5 a 2200, especialmeate I a 100 micras, Frecuentemente, 

00 ci tamaflo ii odio de particula esul entre 1 y 10 micras. 

Cuaiido la suatancia activa es on odlido de baja punto de fusiOn, es a veces deseable ineorporar ura  
pequcfia cantidad de on rebajador del punto de fusion para in.hibir los cambios de lose durante la martin 
factura o almacenamiento de la, eomposiciOn. Estos cambios pueden dar lugar a inostabilidad, -- - --

so 

Enore los ejeinpios do sustancias activas adecuadas so incluyen etofumesato, feimiedifam, daaornet, 
manconeb rnetileno-bistiocianato, amitraz y triforine. - - -- - 

5 



Ic 

ES 2 071 012 T3 

La proporci6n de la fase suspendida puede variar ampliamente entre aproximadamente 1% en peso 
aproldmadamente 80% on peso, peso ms comünmente estÆ entre 10 y 60%. En general, so prefiere, por 
raaone-s ecoadmicas, suspender la mayor cantidad do producto agroqulmico como sea posible acomodar 
sin pØrdida do movilidad, por ejemplo, 30 a 50%. La viscosidad do las suspensiones a un esfuerzo de 
cizalla de 21 seg1 est, tIpicarnente, entre 0,2 y .50 Pascales segundo, per ejemplo entre 0,2 v 5 Pascales 
segundo, preferiblemente 0,2 y 3 Pascales segundo, ospecialrnente 0,2 y 1,5 Pascales segundo. En general, 
se prefiere que la viseosidad de la suspension medida a 136 seg estØ on el intervalo do 0,05 a 10 Pascales 
segundo, preferiblemente 0,08 a 5 Pascales segundo, Per ejemplo. 0,1 a 2 Pascales segundo y mÆs prefe-

io riblemente 0,15 a 1 Pas -,l segundo. 

Crecimicnto do crisf ales y estabilidad 

Un problerna quo surge en muchas suspensiones do sustancias biocida a agroquimicamente activas en 
15 agua as la faha de estabilidad debida a la interacción entre el producto agroqulmico buspendido y el media 

� acuoso yju oct05 componentes do la formulación. Per ejemplo, las suspensiones de amitraz presentari 
series problemas do crecimiento do cristals que provionen de la ligera solubilidad on el media acuoso, 
mientra.s quo hay muchas parejas do productos agroquimicos que actüan sinØrgicamente o complementa’ 
riameote cuando so aplican a cultivos y son quimicamente incompatibles cuando so almacenan jurites en 

20 concentrados acUosos. 

La presente invencidn proporciona, seg1n un modo do realización preferido, un nadtodo de protección 
de productos agroquimicos suspendidos on usia formulaciOn acuosa frente a la interaccidn con el medic 
acuoso do suspensiOn o con otros componentes de la formulación. Los autores do la presente invención 

25 han descubierto quo los productos agroqulmicos eucapsulados on encapsulantes solubles en agea tales 
como polimeros formadores do pelicula hidrosolublos pueden suspenderse establemente en liquidos acuo-
sos astructurados y, sorprendenternente, rotienen en gTado sustancial su actividad en el ahuacenamiento. 

La encapsulaciOn en gomas y polimeros hidrosolubies formadores de pelicula es usia tOcnica muy 
o conocida de unir una amplia variodad de ingredientes seusibIes entre los que so incluyen productos far-

macØuticos y eusimas, y protegerios de en deterioro durante el almacenamiento al aire. Estas c6pu1as 
so utilizan convencionairnente on un medio acuoso, quo disuelve la cdpsula y libera el ingrediente activo 
inmediatamente antes do su uso. No as poible, per lo tanto, a prinsera vista, utilizar estas cÆpsulas para 
conseguir proteccidn on el almacenamiento on medio acuoso. 

35 
Los autores de la preente ins enciOn creen que la sorprendente estabilidad do las cdpsulas hidrosolu-

bios en liquidos estructurados as debida al coutenido relativarnente alto do electrolito do los ditimos. Sc 
requiere electrolito para interactuar con los compuestos tensloactivos, quo normaimerite tienen estructura 

. esferulftica o lamelar capaz de suspender particulas insolubles. 
40 

Las propiedades do suspensiOn do un detergente liquido estructurado contribuyen a evitar que el pro-
ducto agroqumnsico protegido sufra aglomeraciOn y sedimentaci6m Los autores do la presente invenciOn 
croon que ci electrolito evita tamblØn la disoluciOn de las cÆpsulas hidrosolubles. Estas dltimas protegen 
los productos agroquimicos hasta que la forrnulación so diluye para su uso, quo es cuando el electrolito 

45 se diluye suficientemente para, disolver la cÆpsula y liberar ci producto qummico. 

Segmi tin modo do realizadOn, la presente invención proporciona usia formulación agroquimica do base 
acuosa quo comprende un media acuoso do suspensiOn que ilera suspendidas particirlas o gotitas do una 
sustancia biocida o agroqulmicamente activa encapsulada a coacervada con un encapsulante hidrosoluble 

so que es insoluble en -el citado media acuoso do suspension. Preferiblemente, el medlo de suspensiOn acuoso 
comprende in compuesto tensioactivo y electrolito suficierite para hares quo el compuesto tensloactivo 
tosme usia estruetura capaz do soporrar suspendidas las particulas sOlidas y evitar la disoluciOn del en- � 
capsulante. 

5-5  Cuando ci encapsulante es sOlido a las temperaturas ambiente normales o estd absorbido on granules 
sOlido, ci compuesto agroqulmico encapaulado puede formarse, per ejemplo, per granulatiOn. Los 
granules de compuesto agroqummico en on granulador do lecho fluido o do artcsà pueden recubrirse eon ci 
encapsulante fundido o con usia soiuciOn acuosa conceritrada del encapsulante quo so evapora para dejar 
ins pelicula encapsulante. Alternativamente las finns particulas del producto agroqulmico disperso on 

so encapsulante I’undldo o acuoso pueden granularse o secarso pot pulverizacidn, respectivamente, pans for-
mar Onus particulas encapsuladas. Esta tecriologla as muy conocida. En inconveniente del recubrirniento 
o granulacidn. sin embargo, as que alguna.s veces so encuentran dificultades pam obtener usia perfecta 

6 
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encapsulaci&n. Cualquier interrupción  on la integridad del recubrimiento puede bacer que los grdnulos 
de compuesto agroquimico recubiertos se deterioren rapidamente cuando so afladen a mdios acuosos do 
suspension. 

5 Segdn un mode de reallzación preferido, Ia presente invenciOn proporciona un mØtodo de encapsular o 
coaecrvar productos agroquImicos suspendidos en compuesto tensioactivo acuoso ostructurado, que con-
tiene electrolito disuelto, que comprende Ia adición de una soiuciOn acuoca de encapsularrte al mismo. El 
producro agroquimico y ci encapsu.lante pueden aæadirso ,juntos al compuesto tensioactivo acuoso antes, 
despuØs o ci mismo tiempo que ci electrolito. 

10 
El encapsulante hidrosoluble utilizado en Ia presente inveneidn puede ser una macromolØcula orgÆnica 

h1drosoluble formadora do peilcula tel como un polimero o goma. En Ia presenten invención so preere 
en particular una polivhril pirrolidona hidrosoluble. Be puede utilizar tambidn un alcohol polivinflico, un 
derh ado cle colulosa tel como e&boxi-mctilcelulosa., metilcelulcea, o hidroxipropilcelulosa, una goma ml 

15 como goma guar, goma beuzoina, goma tragacanto, goma arÆbiga o goma acacia, una proteina tal como 
� caseinà,  gelatina o albflrnina, un hidrato de carbonio tal come aimidØn, dextrosa, galactosa, o amilosa, 

uric amilopectina, o policarboxilatos tales coma polianrilatos o polimaleatos. El encapsulante cc preferi-
blemente un compuesto no-tensloactivo o poll glicol. 

20 El encapsulante hidrosoluble cc, preferiblemente, un poilmero soluble on agua quo se precipita pot 
un electrolito para formar mm pelicula sólida  gelatinosa o viscose. a una cape adherida airededor do las 

� particulas del compuesto agroquimico. La solueiOn del encapsulante puede tenor convenientemente uris 
� concentraciOn do 0,5% on peso do e.ncapsulante basado en el peso do là soluciOn hasta là concentraddn 

de saturaci6n. 
25 

Cuando cc utilize un polImero tel come, par ejemplo, polivinilpirrolidona coma encapsulante, so pre-
Oere utilizer un polimero con mm peso molecular de 10.000 a 1.5000.000, par ejemplo, 15.000 a 1.000.000, 

mis 

preferiblemente 20.000 a 900.000. especialmente 25,000 a 800.000. En el case del poll alcohol vinflico, 
so prefleren en particular polImeros con un peso molecular de 18.000 a 140.000, preferiblemente 50,000 a 

so 120.000, pot ejemplo. 80.000 a 100.000. Prefeniblemente, el poll alcohol vimlico utilizado segi’m Ia presente 
invenciOn cc rum poll ester vinIlico parcialmente hidrolizade de un Æcido carboxifico inferior (per ejemplo 
do 024). especialmente poll acetano do vinilo, con un grado de hidr011sis de mis del 25% y deseablemente 
naenos del. 95%, especialmente 50 a 90%, mis preferiblemente 60 a 80%, par ejemplo 70% a 75%. 

gr Tambldn es posible encapsular particidas do productos agroquimicos on liquidos hidrOfobos tales come 
aceite de cilicona, vaselina a aceite pesado refirtado quo son insolubles on compuesto tenzioactivo acuoso. 
Estos encapsuiantec hidrOfobos pueden resultar preferidos pate ciertos pestididas cuya retención y acti-
vidad aobre las hojas puede potonciarce pot là presencia del medio liquido hidrdfobo. 

o Los productos agroquimicos sOlidos o liquidos pueden dispersarse en un liquido hidrOfobo tel come 
aceite de silicona y là propia dispersiOn dispersarse en ci medio do compuesto tensioactivo acuoso. 

El sistema de producto agroquimico encapsulado tiene preferiblemente un tamafio medic do particula 
en ci intervalo de 214 a 2,5 mm, especialmente 5 y a 1 mm, deseablemente 10 y a 700 p., mis deseablemente 

45 100 ji a 500 p.. Se preflere en particular dispercar las particulas en ci intervalo de 100 a 3.50ji. 

Las particulas protegidas comprenden tipicamente de 0.5 a 90% en peso de encapsulante ba,sado on 
ci peso do la perticula, preferiblemente 1 a 50%, par ejemplo 2 a 20%. 

Flo La estabihdad puede quedar afectada tambiCn par In aglomeraciOu a intoracciOn similar entre los 
cristalitos cuspendidos. Esto so puede evitar utilizando inlilbidores estØricos tales coma polielectrolitos. 
For ejemplo, so puede omplear una proportiOn menor do, pot ejemplo, 0,1 

a 

10%, preferiblemente 0,5 a 
5%, especialmente I a 4% on peso do un poliacrilato o copolimero do anhidrido ma.Ieico. � � 

65 Otroc ingredientos 

Be prefiere que las suspensiones do là presents invenciOn tongan propiedades de baja formacidn de cc-
puma. Aunque esto cc puede alcanzar par selectiOn do compuestoc tensloactivos que scan irthereutemente 
de baja formaciOn de espuma, cc prefiere en general iucluir antiespumantes tales coma antiespumantes 

60 do aceite de silicone, Osteres fosfato, alcaliales grasoc o aceires de hidrocarburos. Tipicamente, las antics-
primaries se requieren on concentraciones de 0.1 a 5% en peso. 

7 
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO 
DIRECCION DE NUVAS CREACIONES 

202085 
Bogota, D.C,, 

Abogad a 
MARGARITA CASTE LLANOS 

ASUNTO Radicación 05111082 
TrÆmite 011 
Evento 378 
Actuación 519 
Oficia 864 
Folios 27 

Paterite de lnvenciOn Patente de Modelo de Utilidad 

Via Nacional 

Via PCT (fas0e naciorial) Cap. I Cap. II 

No. So!, Internacional: PCT/JP2004/0051 93 
Feeba de PresentaciOn Internacional: 2004-04-12 

Como resultado del examen de fondo, realizado con fundamento en el articulo 45 
de Ia Decision 486 de la Comisión de la  Comunidad Andina, se le comunica: 

1. Documentos estudiados 

Capitulo descriptive: Folios 50 a 73 tal y come fueron presentados. 
Capftulo reivindicatorio: Folio 74 a 77 tat ycorno fueron presentados. 

� 

Prioridad: folio I JP2003-113121 2003-04-17. 
Respuesta del solicitante: Folios 97 a 99 

y 

104 a 105 
Nuevo capitulo reivindicatarlo: Folios 102 a103. 

2. Objeto de la invención 

Yltulo de ía soIicitucf Composición agroquImica en suspension acuosa. Folio 1. 

0J2ieto de la invenciOn: El objeto de Ia presente solicitud de patente de invenciOn 
se refiere a una composiciOn agroquimica en suspensiOn acuosa que contiene un 
ingrediente agroquimicamente active altarriente soluble en agua pero con 
supresión del crecimiento de las parUculas con el tiempo. 

La solicitud en estudlo indica que las tecnologias del arte previo estÆn 
retacionadas con composiciones de suspensiones acuosas con un herbicida tipo 
sulfonilurea donde Ia sot ubilidad en agua es dependiente del pH 

y 

Ia estabilidad 
del herbicida no es suficiente para almacenamientos largos debido al ajuste del 
pH para la reducción de  la solubilidad. 





Asi [as cosas La composición agroquimica en suspension acuosa de esta solitud 
no presentan ningUn efecto tØcnico inesperado ni sorprendente; una vez que 
utiliza una tecnologia conocida por ejemplo desde D4 con ingredientes activos 
conocidos por ejemplo desde D2. De tal forma que ía materia de las 
reivindicaciones I a 3 se derivan de manera evidente del arte previo y carecen de 
nivel inventivo. 

6. Respuesta a los argumentos del solicitante 

Se tuvieron en cuenta los argumentos del solicitante. 

7. Conclusion 

Los requisitos de patentabitidad de la presente solicitud se encuentran afectados 
asi: 

Documento N ReMndicaciones afectadas Requisito que afecta 

02 1JS4936900 1-3 Nivel Inventivo 

D3 EP 0253682 13 Nivel Inventivo 

ES 2071012 

- 

13 Nivel Inventivo 
_ 

== 

En cumplimiento del artIculo 45 de la DecisiOn 486 de la ComisiOn de la 
Comunidad Andina, se le indica que debe dar respuesta dentro del tØrmino de 
sesenta dIas contados a partir de la fecha de notificaciOn de la presente 
comunicaciOn. En caso de no dar respuesta al presente requerimiento, 0 Sj a 
pesar de la respuesta subsistieran Los impedimentos pa-ia Ia concesiOn, se 
denegar la patente. 
NotifIquese el presente oficio conforme a lo dispuesto en el numeral 52, literal e), 
del capitulo quintc del tItulo primero de la Circular Unica No 10 de 2001. 

Iell . 

ALIX CARIENZA CESPEDES DE VERGEL 
DirectoraØe Nuevas Creaciones (C) 
El anterior requerirninto fue notificado par fljación en lista, de fecha 

j 
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